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Abstract
The MCMA complexity in political, institutional, economical, and jurisdictional terms has
resulted in limited coordination between MCMA authorities that in conjunction with the
limited role of metropolitan transportation authorities have created the need for innovative
institutional cooperation in order to meet the MCMA's transportation needs. The ready
applicability of the extensive research conducted at MIT in regional strategic transportation
planning in general and in regional architectures in particular has motivated this exploration
of how the current MCMA institutional arrangements can be improved.
The concept of regional architectures provides a framework that explicitly addresses the
interaction between transportation institutions and therefore can serve as a framework to help
solve the institutions shortcomings of MCMA transportation planning and operations. In
addition, regional architectures can assist MCMA institutions to better align their roles and
responsibilities with the transportation goals of the region.
The purpose of this thesis is to propose a new Regional Planning Architecture (RPA) that
would describe the fundamental relationships between transportation authorities in providing
metropolitan transportation planning and a new Regional Operations Architecture (ROA) that
would describe the fundamental relationships between transportation authorities in providing
metropolitan transportation operations. In addition, this thesis explores how these
architectures can influence modal integration in the MCMA transportation system. As one of
the two main outputs of this thesis the new RPA for the MCMA recommends the
strengthening and restructuring of the existing metropolitan planning institutions,
consolidating them into a comprehensive regional planning institution that would have the
appropriate means to achieve their recommendations. The other main output of this thesis, the
new ROA, recommends the creation of a regional operations center that would coordinate
transportation operations at the metropolitan level.

Regional Architectures can aid transportation modal agencies and authorities in achieving
coordination and collaboration, which would lead to greater modal integration favoring a
restructuring of multimodal transportation and an intermodal transportation system in the
MCMA. However, regional architectures do not guarantee coordination and collaboration
among transportation modes and institutions. The willingness of transportation agencies and
authorities to overcome the political rivalry between the EM and the DF is also necessary.

Joseph M. Sussman
JR East Profesor of Civil and Environmental Engineering and Engineering Systems
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Chapter 1
Introduction

This chapter provides a general overview of the scope and approach of this research. The
motivation and goals of this thesis, as well as the means to achieve such goals, will be
established by the end of this chapter.

1.1 Motivation of this Research
Congestion and air pollution have become ubiquitous problems in the Mexico City
Metropolitan Area (MCMA). The urban limits have extended far beyond the original city
limits, thereby creating and exacerbating these problems. Currently, the MCMA is comprised
of sixteen delegations in the Distrito Federal (Federal District or DF), fifty-eight
municipalities in the Estado de Mexico (State of Mexico or EM), and one municipality of the
Estado de Hidalgo (State of Hidalgo or EH); however, cooperation and coordination between
the authorities of such jurisdictions is often limited, and in some cases non-existent. The
MCMA institutional structure has not evolved as the city's needs require. In the last two
decades, the MCMA's authorities have made efforts to achieve a regional approach to
transportation problems; however, the effort has been limited to the creation of regional
institutions with a constrained advisory role--the current example of such institutions is the
Comisidn Metropolitanade Transporte y Vialidad (Metropolitan Commission of Traffic and
Transportation or COMETRAVI). Nowadays, very few MCMA agencies have confidence
that COMETRAVI's role could be significant in the region. Political and economic disputes
between metropolitan authorities have restrained the role of regional agencies, causing a lack

15

of coordination

and collaboration

in transportation

decision-making,

planning,

and

operations. The lack of coordination between metropolitan authorities is not limited to
transportation. The integration of transportation, environmental planning, and land-use
planning is almost nonexistent, and this is certainly the case across jurisdictions. The existing
institutional structure is neither well suited to approach regional transportation challenges in
planning and operations nor to improve sustainability by enhancing the connections between
transportation, environmental planning, and land-use planning.
The lack of coordination and agreement between metropolitan authorities and the limited
role of COMETRAVI have reinforced the need for innovative institutional cooperation in
order to meet the MCMA's transportation needs. Commuting trips as well as commercial and
industrial relationships that cross jurisdictional and territorial boundaries emphasize a
regional scope for the MCMA transportation planning and operations. It is necessary to
transform the institutional "State Model" to a more regionally based approach. Thus, the
transportation network of the future must be planned in such a way that no barriers are
distinguished between the DF and the EM since in this metropolitan region there are around
four million trips made each day between the EM and the DF and another four million at the
EM every day. The ideal is for metropolitan area transportation to be planned as one entity.
The objective of this research is to address the questions of how the institutional structure
must be arranged so that the transportation system is planned and operated with a
metropolitan scope. How can the current institutional arrangements be improved to address
transportation planning and operations? How can the responsibilities and objectives of these
institutions be better aligned with the transportation goals of the region? At what scale must
the institutional structure be developed so that multimodal integration and intermodal
transportation will be better addressed in the MCMA?
The motivation for this thesis is the ready applicability of the extensive research
conducted in MIT on regional strategic transportation planning and particularly in the
development of regional architectures for the MCMA case. The concept of Regional
Architectures

could

be

used to address

the

institutional

shortcomings

in MCMA

transportation planning and operations. Regional architectures constitute a framework that
explicitly addresses the interaction between transportation-related institutions and therefore is
a framework that could help to solve institutional problems in the MCMA. The main task of a
regional architecture is, as Pendleton (1998) points out, to respond to a basic question: How
can regional institutions more effectively interact in order to provide higher quality
transportation services to the public? Therefore, the concept of regional architectures will be
16

applied to the MCMA case in order to evaluate and propose how the authorities in the
MCMA can more effectively interact to provide transportation planning and operations.

1.2 Scope of the Research
The purpose of this research is to propose a new "Regional Planning Architecture" and
"Regional Operations Architecture" for the MCMA that reflects the need to "reinvent" the
institutional relationships among transportation agencies, to work toward multi-dimensional
sustainability--transportation, land use, and environment--, and to focus on operations, not
just infrastructure

investment. These new architectures

will

define the

institutional

relationships and responsibilities of the different levels of government in the MCMA since a
regional architecture is defined as "the framework that describes how various transportation
institutions will interact in order to provide integrated services in a metropolitan-based
region"(Makler 2000).
Regional architectures are an appropriate planning tool for the MCMA case since they
are regional in scope, support the provision of transportation services through planning and
operations, describe the institutional relationships in these tasks or any specific transportation
service, and support the effective deployment of transportation technology (Pendleton 1998).
The process of creating architectures is central to creating working systems "that fill defined
needs in defined ways within certain constraints" (Crawley, de Weck et al. 2004). The
process of creating regional transportation architectures for the MCMA is central to providing
a transportation system that fulfills population mobility needs within MCMA constraints.
"The architecture of a system has a strong influence on its behavior" (Crawley, de Weck
et al. 2004). This fact focused this research to explore the influence of regional architectures
in the transportation modal integration in the MCMA. This research will also explore how
through institutional integration in planning and operations, a better structuring of the MCMA
multimodal transportation system as well as enhanced intermodalism can be achieved. This
research will analyze the benefits that regional planning and operations architecture offer for
enhancing multimodal coordination and collaboration. In other words, this research will
explore the importance of the participation of transportation stakeholders and modal agencies
at the regional level in the transportation planning and operations process as a means to
improve modal integration.

17

This thesis is based on MIT's research in regional strategic transportation planning
frameworks (RSTP) since regional architectures are one of the crucial components of the
RSTP process. The first views of MIT ReS/SITE

(Regional Strategies for the Sustainable

Intermodal Transportation Enterprise) research group on Regional Strategic Transportation
Planning (RSTP) provided a framework for conducting RSTP that addresses shortcomings in
contemporary regional transportation planning. The ReS/SITE framework acknowledges the
institutional component as crucial in the regional planning process. This framework
highlights the need to develop a regional architecture focused on transportation planning and
another focused on transportation operations with tight links between these architectures.
Nowadays, MIT researchers recognize the need for a more holistic view of the Regional
Strategic Transportation Planning (RSTP) process and have taken an engineering systems
approach to this process, defining RSTP as a Complex Large-scale Integrated Open System
(CLIOS) process. The RSTP as a CLIOS process presents improving regional architectures as
a strategic option to improve the economic competitiveness of a region. Both frameworks
include regional architectures as key components of regional strategic transportation planning
and provide guidelines for developing them.
In fact, the ReS/SITE framework through the application of the regional architectures
concept was already applied to the MCMA by Jonathan Makler in his thesis entitled
"Regional

Architectures

and

Environmentally-Based

Transportation

Planning:

An

Institutional Analysis of Planning in the Mexico City Metropolitan Area." Makler's goal was
to test the Regional Planning Framework in the context of Mexico City. In his work, Makler
developes a diagnosis of the MCMA Regional Planning Architecture specifically related to
the institutions that would be involved in a Metro expansion project. Even though Makler's
research provides basic recommendations about what regional planning should be comprised
of and which institutional elements regional planning should include, his research does not
include a new architecture for regional transportation planning. In addition, Makler's research
does not include the ROA as a subject of analysis. Therefore, the present research takes a step
further and generates a new institutional framework for the Mexico City Metropolitan Area
through the development of regional planning and operations architectures based on the

ReS/SITE (Regional Strategies for the Sustainable Intermodal Transportation Enterprise) framework
is comprised of 6 basic components: Scenarios; a Regional Strategic Transportation Plan (RSTP); a
Comprehensive Regional Architecture (CRA), that indeed includes a Regional Planning Architecture
(RPA) and Regional Services Architecture (RSA); System Management; and Feedback loops.
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foundation of Makler's work and the current MIT Regional Strategic Transportation Planning
(RSTP) frameworks as well as on the extensive background and experiences in regional
strategic transportation planning in the U.S. and in different developed and developing
countries.
In summary, this thesis intends to achieve three basic goals. The first goal is to define the
challenges that the MCMA is currently facing in conducting metropolitan transportation
planning and operations. In doing so, this research seeks to explore and understand the
differences in transportation plans and operations between the DF and the EM and to
highlight the gaps in operational terms in the MCMA. A full and extensive review of each
jurisdictional plan and a detailed analysis of the operations of each transportation mode in the
MCMA is beyond the scope of this thesis.
The second goal is to explore some of the experiences and frameworks in and for
developing regional strategic transportation planning. This thesis will pursue this goal by 1)
presenting the experiences of developed and developing countries in regional strategic
transportation planning, and 2) presenting the frameworks developed at MIT for conducting
regional strategic transportation planning, in general and for developing regional architectures
in particular.
The third goal is to apply the framework for developing regional planning and operations
architectures for the MCMA. These architectures may become a general framework for the
roles that MCMA authorities must perform in transportation planning and operations. A legal
and financial analysis of these regional architectures is outside the scope of this research due
to the complexities of Mexican legal, financial, and political contexts. As part of the third
goal of this thesis, the influence on and benefits of the new Regional Planning and Operations
Architectures for the integration of MCMA multimodal and intermodal transportation will be
explored. A full analysis of multimodal and intermodal integration is beyond the scope of this
research.

1.3 Structure of the Research
The structure of this thesis includes an analysis of the MCMA transportation institutional
framework, a review of the experiences in regional transportation planning and operations in
developed and developing countries, an analysis of the process for developing regional

19

architectures and its application to the MCMA cases, and an exploration of how these
architectures can improve transportation planning and operations in the MCMA.
The thesis will proceed in the following manner:
Chapter 2 will provide an analysis of the MCMA general framework, of its importance in
economic and transportation terms for the country, as well as its political environment and
how improving transportation could be an effective tool for fostering competitiveness and
economic growth.
Chapter 3 will describe a general description of the institutions in charge of transportation
planning and operations across the MCMA, how transportation planning and operations are
performed, and the main differences among these institutions and functions between the
different jurisdictions in the region.
Chapter 4 will explore how different cities have approached regional transportation
planning and operations in developed and developing countries. In some cases, information
about current structured multimodal and intermodal transportation systems will be presented
in the countries where emphasis is given in this area.
Chapter 5 will review the frameworks developed at MIT for Regional Strategic
Transportation Planning

(RSTP)--ReS/SITE and RSTP as a CLIOS process--since these

frameworks include guidelines for developing regional architectures. Based on the guidelines
detailed in this chapter, a framework for developing a regional architecture in the case of the
MCMA will be proposed. This chapter will highlight the importance of transportation
planning and operations and establish some key principles in these tasks. It will present a
process to develop regional planning and operational architectures, as well as the principles,
steps, and expected outcomes of this process.
Chapter 6 will propose new regional planning and operations architectures for the
MCMA based on the experiences and guidelines developed in previous chapters. In addition,
this chapter will present some general actions that each of the transportation stakeholders
need to take in order to set the basis for such new architectures.
Chapter 7 will take a step back and examine how the new regional planning and
operational architectures could improve regional multimodal and intermodal integration in
the MCMA. It will provide a general framework for steps and mechanisms that could
improve modal integration in the MCMA.

20

Chapter 8 will summarize the thesis; it will focus on regional architectures as well as the
multimodal and intermodal transportation system, identify the key contributions of the thesis,
and suggest some areas for future research.

21
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Chapter 2
Mexico City Metropolitan Area
The objective of this chapter is to provide a general overview of the urban development,
transportation system, and political and economical contexts of the Mexico City Metropolitan
Area (MCMA), focusing particularly on the complexity of a metropolitan area that has
expanded into several outlying jurisdictions such as the Federal District and the States of
Mexico and Hidalgo. By the end of this chapter, the MCMA transportation system's profound
economic impact in terms of competitiveness and economic growth will be clear.

2.1 Introduction
The Mexico City Metropolitan Area (MCMA) has sixteen delegations of the Distrito Federal
(Federal District or DF), fifty-eight municipalities 2 in the Estado de Mexico (State of Mexico
or EM), and one municipality of the Estado de Hidalgo (State of Hidalgo or EH). The
2
MCMA has grown from an urban area of 118 km 2 in 1940, to a region of 1,500 km in 1995

(Gakenheimer, Molina et al. 2002), to the current MCMA area of about 5,000 km2 . In 1995,
the population was distributed almost equally between the EM and the DF. However, during
the last two decades, the population growth has been concentrated in the EM, while the DF
population has stabilized. The MCMA currently hosts a population of more than eighteen
million inhabitants. The demographic trend, as shown in Figure 2-1, shows that in the coming
years more than fifty-percent of the MCMA population will live in the EM. According to the
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Instituto Nacional de Estadistica, Geografiae Informditica (Statistics and Geography National
Institute or INEGI) and the 2000 Population and Housing Census, the MCMA had an annual
population growth rate of 1.7%, while the surrounding municipalities had an annual
population growth rate of 2.1%.

% Population
ZMVM

100

DF

80

Forecast

60
40
EM
20

0
1950

1980

1970

1960

1990

1995

2000

Figure 2-1 MCMA Population Trends
Source: (COMETRAVI 1999c)

Based on these trends, INEGI has presented the following MCMA population growth
forecast:

Table 2.1 Population Growth Forecast at the MCMA (Million inhabitants)
2000

2003

2006

2010

2020

2025

MCMA

18.33

19.13

19.73

20.53

22.34

23.14

EM Municipalities

9.73

10.45

10.99

11.70

13.33

14.04

DF

8.60

8.68

8.74

8.83

9.01

9.10

Source: (SETRAVI 2002)

In any Mexican state the basic jurisdictional unit is the municipality in which its authorities are
elected through popular vote.
2
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The urban and population development across the DF and the EM has been a crucial
aspect in the metropolitan planning process in general, and in transportation planning in
particular. The increase in population growth and share of the EM municipalities in the past
decades occurred as a result of the urban development policies adopted in the MCMA.
Particularly in the DF in the 1950s, Mayor Ernesto Uruchurtu established urban restrictions
and land regulations that forced the population, especially those with fewer economic
resources, to settle in the EM. As a result of this policy, population settlements reach far
beyond its boundaries at the "expense of the ecological and agricultural future of the State of
Mexico" (Davis and Raich Forthcoming) without equivalent financial compensation.
The population distribution in the MCMA, which has reached almost equal population
shares in the DF and the EM, has not translated into a proportional or equal distribution of
resources. The unequal distribution of resources between the DF and the EM has contributed
to generate asymmetries between these entities. These asymmetries, ranging from financial to
social, from demographic to economical, from infrastructure to services, are part of the
metropolitan reality that we currently know.
The current urban development patterns have had effects on the transportation system of
the metropolitan area, as well as the territorial distribution and location of the population
settlements, land use, and the economic integration of the population. All of these impacts
have generated distinctive vehicle ownership and trip patterns across the region. The
following section will explore this topic in more detail.

2.2 MCMA Transportation Context
Current urban development in the MCMA has generated a metropolitan transportation system
with regional patterns and sui generis characteristics.

The Origin-Destination

survey

conducted in 1994 by INEGI in conjunction with the DF showed the travel patterns of the
population. According to this survey, twenty-nine million person-trips a day were made in the
region. The DF had the greatest share of trips, followed by the trips made within the EM, and
finally the trips between the DF and the EM, 56.4%, 23.1%, and 20.6% respectively, as

shown in Figure 2-2 (COMETRAVI 1999b).
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Figure 2-2 Trips between DF and the EM
Source: (COMETRAVI 1999b)

A more detailed description of the trips taken in 1994 and a forecast of MCMA travel
patterns for 2020, based on the Origin-Destination survey conducted by INEGI, appear in
Table 2.2.

Table 2.2 Trip Generation in the MCMA

DF
Internal Trips
* Intradelegational Trips
* Interdelegational Trips
Metropolitan Trips

1994
13,673.1
11,598.6
4,977.4
6,621.1
2,074.5

%
66.5%
56.4%
24.2%
32.2%
10.1%

2020
17426.3
14,647.3
6,398.1
8,249.
2,778.9

%
61.5%
51.7%
22.6%
29.1%
9.8%

6,900.6
4,744.1
3,168.0
1,576.0
2,156.5

33.5%
23.1%
15.4%
7.7%
10.5%

10,914.3
8,101.7
5,340.8
2,760.8
2,812.6

38.5%
28.6%
18.8%
9.7%
9.9%

20,573.7
8,145.5
8,197.2
4,231.1

100.0%
39.6%
39.8%
20.6%

28,340.6
11,738.9
11,010.1
5,591.6

100.0%
41.4%
38.8%
19.7&

EM Municipalities
Internal Trips
* Intramunicipal Trips
* Intermunicipal Trips
Metropolitan Trips
MCMA Total Trips
Total Internal Trips
Total Inter Delegational/Municipal Trips
Total Metropolitan Trips
Source: (SETRAVI 2002)
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The future segments-trip growth will depend on economic conditions and land use
patterns. The demographic trend shows that growth will occur largely in the EM, leaving the
DF almost stagnated. This forecast is consistent with the fact that the greatest trip attraction
areas are located in the northern area of the DF and the western and northwestern area of the
EM. It is expected that the growth in the number of trips between the EM and the DF will
increase congestion, air quality issues, and land use problems. The physical conditions of the
infrastructure in each of these states will require different approaches to deal with these
problems. Whereas in the DF the task will be mainly operational and focused on the
conservation

of the current infrastructure,

in the EM the main challenges will be

transportation planning, building infrastructure, and also operational functions.
The modal distribution of the person-trips in the MCMA in general is depicted in Figure
2-3. The evolution of modal shares, as shown in Figure 2-3, highlight the following
considerations:

*

The private auto share decreased from 1986 to 1995 and has recently increased due to
the large number of private auto ownership and usage in the MCMA;

*

The Metro share has decreased despite the addition in the number of Metro lines;

*

The basis of MCMA public transportation continues to be road-based transportation.
However, it has shifted from medium-capacity buses to low-capacity colectivos and
minibuses. The increasing share of low- and medium-capacity transportation modes
causes traffic congestion, unsafe passenger conditions, and environmental impacts;

"

The bus share decreased due to the elimination of DF public enterprise Ruta 100.
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Figure 2-3 MCMA Modal Distribution
Source: (COMETRAVI 1999c)

The transportation system in the MCMA is being stressed by the asymmetries in
transportation infrastructure between the DF and the EM. Most of the transportation
infrastructure is located at the DF as is shown in Table 2.3.
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Table 2.3 Transportation Infrastructure in the MCMA
EM

DF

InfrastructureType
Primary Roads

198.4 km (67% Controlled Access)

352 km highways

Corridors

310 km

47 km (Expressways)

Principal Roads

552.5 km

616 km

Secondary Roads

8,000 km

250 km

Metro

200 km

Trolley

422 km

Light Rail

26 km (13 in each direction)

Parking Spaces

160,277 spaces (1,204 slots)
1,881 electronic

Traffic Signals

1,233 computarized

Bus Shelters

2,347

Counter-flow lanes

13 lanes, 186 km

Parking Meters

1,535

Source: (Gakenheimer, Molina et al. 2002)

The MCMA road network receives the traffic flows of some of the most important
highways in the country: Mexico-Queretaro, Mexico-Tizayuca (Pachuca), Mexico-Puebla,
Mexico-Texcoco,

Ecatepec-Piramides,

Penon-Texcoco,

and Mexico-Cuernavaca.

These

highways link the region with the rest of the country and are development corridors that
reinforce the economic and financial importance of the DF. In 1999, these flows are
estimated to reach around 300,000 vehicles per day, equivalent to twenty-two percent of the
highway-trips in the country. The distribution of these trips among the main highways
entering the MCMA is depicted in Table 2.4.
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Table 2.4 Average Daily Traffic (ADT) in the Main MCMA Access Areas
Highway

Street in which flows arrive

ADT

Mexico-Queretaro (Toll Road)

27,839

Periferico Norte, Av. 100 Metros, and Calzada Vallejo

Mexico-Pachuca (Toll Road)

16,860

Mexico-Pachuca

33,198

Mexico-Puebla (Toll Road)

40,485

Mexico-Puebla

52,944

Mexico-Cuernavaca (Toll Road)

21,584

Mexico-Cuernavaca

11,050

Mexico-Toluca (Toll Road)

22,460

Constituyentes, Palmas, Reforma

Mexico-Toluca

59,700

Constituyentes, Palmas, Reforma

Periferico arco nororiente, Insurgentes norte, and Circuito Interior

Ignacio Zaragoza, Ermita Iztapalapa, and Periferico Arco Oriente

Tialpan, Periferico Sur, and Insurgentes Sur

Total

286,120

Source: (COMETRAVI 1999c)

The flows of these highways enter the main MCMA road network on their way toward
destinations inside or outside the MCMA. The MCMA road network is unable to serve these
flows in conjunction with the actual MCMA demand at adequate levels of service.
Additionally, these roadways are macro-regional axes throughout which a high percentage of
freight vehicles circulate. Even though the analysis of the freight sector is out of the scope of
this thesis, is it important to present the current freight transportation flows through the
MCMA in order to understand these different transportation movements and trips since they
share infrastructure with passenger vehicles. As these highways constitute some of the main
urban corridors of the MCMA, severe congestion and maintenance problems arise. Fiftythousand freight vehicles-a-day circulate through these roads, moving around 214,000 freight
tons, which is equivalent to forty-three percent of the freight moved through the country's
main transportation corridors. Around forty percent of these movements circulate through the
Mexico-Queretaro highway. Figure 2-4 shows the distribution of the freight movement per
highway access in the MCMA.
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Figure 2-4 MCMA Freight Movement per Highway Access (Thousand Tons)
Source: (COMETRAVI 1999d)

The previous section provided a general framework of the MCMA transportation system,

especially the transportation metropolitan patterns, which are one of the main challenges for
the transportation system.

2.3 MCMA Political Context
Decision-making in the MCMA is plagued by its political structure. The MCMA institutional
structure is constituted by the state governments of the DF, the EM, and the EH, in
conjunction with the fifty-eight EM's and one EH's municipal governments, sixteen DF's
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delegations 3 , and the DF's and EM's legislative chambers. With this institutional structure,
around 217 authorities participate in the MCMA's management and government. The number
of authorities that participate in the MCMA's management and government is proportional to
the political and strategic importance of this region. The struggle of the different jurisdictions
and parties in reaching consensus and the limited cooperation between the multiple MCMA
authorities are critical since this region has the most federal electoral districts--36 for the EM
and 40 for the DF--and local electoral districts--45 for the DF and 40 for the EM (De Alba
Murrieta 2002). The political capital gained or lost as a result of local and/or metropolitan
policies is decisive in electoral scenarios, which are in turn extremely important in
encouraging

political

stakeholders

to participate

in

metropolitan

coordination

and

cooperation.
The rivalry among political leaders, parties, and agencies of the different states as well as
the difficulties of creating the legal framework to enable metropolitan cooperation complicate
metropolitan transportation planning tasks and coordination. The difficulties for metropolitan
coordination are not new and have evolved steadily during the last decades. Since the time of
the hegemonic party--PartidoRevolucionarioInstitucional (Institutional Revolutionary Party
or PRI)--that governed the DF, the EM, and the Federal Government, metropolitan
coordination has been difficult. In addition, antagonisms and tension between the DF and the
EM have been caused by the different financial, social, demographic, and even geographic
conditions of the regions.
The arrival of democracy to the MCMA has complicated even more metropolitan
coordination in most sectors. In 1997, when the first elections in the DF were held after its
political reform, the future seemed promising. The Partido de la Revoluci6n Democrdtica
(Democratic Revolution Party or PRD) victory seemed to have established new conditions for
metropolitan interlocution and coordination. In fact, due to the presidential aspirations of
Cuauhtemoc Cardenas 4 , metropolitan cooperation was established as part of his agenda. His
initial efforts at metropolitan coordination as well of those of his successor5, Rosario Robles,
with the EM authorities seemed to have established new channels of communication and
cooperation. However, due to the ideological and political differences and the different

3 The

delegation authorities have been elected by popular vote since 1997.

4 Cuauhtemoc Cdrdenas was the first elected mayor of the DF in recent Mexican history. He ran for
president three times, the last time in 2000 after being elected mayor of the DF in 1997.
5 Cdrdenas had to resign as DF mayor in order to run for presidential office in 1999. His successor,
Rosario Robles, was Mayor of the DF from 1999 until the end of the term in 2000.
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metropolitan visions of the EM and the DF's authorities, metropolitan coordination has not
been as effective as expected.
The victory of Vicente Fox of the Partido Accidn Nacional (National Action Party or
PAN) in the 2000 presidential elections strongly influenced metropolitan coordination in
several ways. The regionalism policy implemented by the Fox administration and the fact
that the MCMA has never been on top of the political and economic agenda for PAN's or
President Fox's administration has limited substantially the participation of the federal
government in the metropolitan agenda and in its coordination. Second, the wide margin of
PAN's triumph in the presidential elections forced PRD and PRI to enter a process of
consolidation in their constituencies, the DF and the EM respectively, which constrained
metropolitan

coordination. Any metropolitan

coordination effort would represent

an

empowerment of their rivals. Therefore, each political party has limited itself to solving the
problems of its constituencies, leaving metropolitan coordination aside.
Currently the Federal Government is ruled by PAN, the DF government by PRD, and the
EM by PRI. The municipalities and delegations on the one hand and the local legislative
chambers of both states on the other hand are controlled by the different political parties in a
roughly equivalent proportion, which favors a confrontational scenario in the region. This
political structure has stifled metropolitan cooperation and coordination. In this highly
competitive and politically diverse environment, the authorities of the different jurisdictions
prefer to maintain their political capital rather than solve metropolitan problems or establish a
metropolitan strategic agenda. Local authorities seem to be subdued by the political priorities
of their parties or immersed in political conflicts that prevent them from tackling long-term
metropolitan solutions. In addition, the political ambitions of some of the current political
actors limit collaboration and cooperation between them. In summary, political campaigns
and electoral considerations often define and dictate the transportation planning and
institutional future. Hence, in the short term, open institutional and political collaborative
scenarios do not seem possible.
In this fragmented and politicized environment, consensus is almost impossible to reach,
either to develop a new project or to enact a new legal framework. Fragmented institutional
powers create a barrier to a comprehensive and continuously working system. In particular,
dependency on political factors increases the risk of failure of any plan or program.
6 The

metropolitan areas are conceived in wider regional contexts and not as individual
spatial units.
Five regions are considered as part of the implemented regional policy: South-Southeast, Center-West,
Center-Country, Northeast, and Northwest.
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As if political and ideological differences were not enough to complicate the current
political scene, the MCMA urban finances are poor. The jurisdictional divisions of the DF
and the EM and the status of the DF as the national capital result in differences in resource
allocation for each of these jurisdictions and their respective projects. There has been unequal
allocation of resources between the EM and the DF despite the population growth in the EM
in the last years. Even though it is home to around 45% of MCMA population, the EM
received only 17% of MCMA expenditures. In the 1980's, for every 25 pesos allocated by the
federal government to the MCMA, approximately 21 pesos were allocated to the DF while
just four were allocated to the EM. This trend continued in 1990 when for each 31 pesos, 26
were allocated to the DF and just 5 to the EM. This financial asymmetry causes additional
friction that restrains stakeholders from cooperating.
As mentioned by Callahan (Callahan 2002), political conflict is inevitable and agencies
do not escape from politics. Since political conflicts will always be present in agencies in
some way or other, what determines the success or failure of the agency is the cooperation
mechanisms developed by the different stakeholders. These cooperative mechanisms will set
the foundation for the competitiveness and economic growth that will be discussed in the
following subsection.

2.4 MCMA in the National Economic Context
The MCMA has become the main demand and supply center of the country. It generates
almost thirty percent of Mexican wealth. The DF represents slightly more than fifty percent
of the center region's GDP and more than forty percent of the national GDP. The MCMA's
geographic location has been a crucial factor in the economic development of the centercountry region. This region is composed of Queretaro, Puebla, Hidalgo, Tlaxcala, Distrito
Federal, Estado de Mexico, and Morelos, and it facilitates economic interchange with the
Gulf of Mexico, el Bajio, and the Pacific Coast regions. Moreover, this region fosters
economic flows throughout the north-south axis derived from the North American Free Trade
Agreement (NAFTA). These flows have a defined path: between the MCMA and Monterrey.
However, despite the MCMA's economic importance, from 1980 to 2001, the DF's GDP
decreased its percentage share of the national GDP from 25.15% to 22.36% as is shown in
Table 2.5 From 1980 to 1988, the DF lost almost 3.8% in its state contribution to the GDP.
After this considerable drop, its contribution recovered significantly during 1993 and 1994,
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but it dropped again in the following years.

According to the last national reports, its

contribution to the GDP has continued to decrease slightly, from 22.70% to 22.36% as is
shown in Table 2.5. In contrast, the EM's percentage share of the national GDP was more or
less the same with an small increasing tendency from 1996 to 2001 when it reached 10.84%.

Table 2.5 GDP Percentage Share by State of the Center-Country Region
GDP Percentageshare by state of the center region
(thousandpesos at 1993 present value)
Distribution

Year
National Total
Center Region

1980 1985

1988

1993 1994 1995 1996

1997 1998 1999 2000 2001

100

100

100

100

100

100

I

100
I

100

100
I

100

100

100

_I

DF
25.15 20.96 21.35 23.93 23.75 23.14 22.98 23.00 22.56 22.50 22.70 22.36
EM
10.94 11.10 11.40 10.34 10.32 10.08 10.38 10.58 10.60 10.60 10.75 10.84
Hidalgo
1.51 1.54 1.70 1.51 1.49 1.40 1.46 1.44 1.48 1.45 1.42 1.38
Morelos
1.08 1.19 1.28 1.49 1.45 1.40 1.38 1.35 1.38 1.40 1.41 1.46
Puebla
3.24 3.27 3.10 3.23 3.22 3.15 3.27 3.34 3.38 3.47 3.43 3.45
Queretaro
0.95 1.25 1.31 1.40 1.45 1.50 1.55 1.63 1.69 1.71 1.72 1.72
Tlaxcala
0.46 0.6
0.57 0.51 0.51 0.52 0.54 0.55 0.54 0.54 0.54 0.55
Subtotal
43.33 39.95 40.71 42.41 42.19 41.19 41.56 41.89 41.63 41.67 41.97 41.76
Source: (INEGI 1996)

In this context, the Center Region GDP percentage, or even the DF and the EM combined
share, account for more than thirty percent of the GDP. The economic wealth and power of
these regions partially explain the economic importance that the MCMA has for the country.
However, other regions, such as the urban concentrations around Monterrey, and to a lesser
extent, cities like Guadalajara, Aguascalientes, or manufacturing centers along the NorthAmerican border could become important competitors for the MCMA region.
As has been demonstrated, the economic dynamism of the city has been steadily
decreasing over the last two decades, even more than the national economic decline. This
tendency could be caused because the metropolitan area has not been able to respond to
society in terms of adequate urban infrastructure and public services. Additionally, among the
reasons that have caused a decrease in the productive activity is the MCMA's inability to
come together as a region and take advantage of its competitive advantages for competing
nationally and internationally.

35

2.5 The Role of Transportation in Competitiveness and Economic
Growth
Competitiveness is defined as "an outcome of the ability to innovate in order to achieve, or
maintain an advantageous position in a number of key industrial sectors"(Davies, Banister
and Hall 2003). Transportation has a direct effect on the competitiveness of a region in two
ways: 1) It provides mobility to people and goods; and 2) It has a direct impact on land use,
economic growth, and the quality of life. Even though transportation is not a sine qua non
factor for development, it is a constraining variable in it. Traditionally, the effects of a
particular transportation investment in a region are measured by the impact on the land value
and the possible regeneration effect. However, the main effects of transportation on economic
growth are perceived in the reduction of production and distribution costs, the improvements
in labor productivity, and an increase in favorable investments.
The implementation

of efficient transportation

services, not only by means of

infrastructure investment but also adequate transportation planning and operations, is a key
policy to generate economic growth at the local, state or regional level. Therefore, the lack of
efficient transportation

services will

constrain the MCMA's

economic

growth and

productivity. As some authors have conceded, the functioning and competitiveness of a cityregion, such as the MCMA, will depend on strong connections between the suburban and the
center areas (Core Cities Group 2002).
The comparative advantage between regions and states resides in the ability to move
people and goods in an economic manner. The extent to which the state authorities are
willing to innovate in transportation planning of the MCMA will define the competitive
position of the region in the different industrial sectors. MCMA planning officials have
acknowledged the loss of competitiveness due to adequate infrastructure services. The next
step should be to restructure the institutional framework in order to innovate in transportation
planning and operations.
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The policy package to improve transportation and pursue competitiveness in the region
must be well integrated, as Boddy (1999) explains:

The differences between cities in terms of urban form, the
provision of infrastructure and services, the operation of
capital markets, the land and property market, the planning
system, environmental quality, institutional structures and
supports, the education and training system, links between
enterprises and between enterprises and other institutions
and the extent of external networking and connectivity will
all contribute to make a difference in terms of
competitiveness.

This argument, which differentiates regions in terms of competitiveness can also be
applied to the case of the MCMA in which the lack of integration and links between the
different jurisdictions of the region is leading to a lack of competitiveness.
In addition to the policy package, governance is another factor that can maintain and
improve competitiveness.

A "supportive

institutional and organizational environment"

(Davies, Banister et al. 2003) is needed in order to provide adequate and efficient
transportation systems that allow business to operate in an appropriate way. The government
authorities in their planning documents recognize their failure in their attempt to articulate
regional efforts in order to compete against other regions.

2.6 Conclusion
The importance of the MCMA in economical, political, and transportation infrastructure
terms requires an efficient and reliable transportation system to maintain its competitive
position in a globalized economy. MCMA urban development patterns, in which human
settlements have moved from the DF central areas to the outer areas and in a large part to the
EM municipalities, have stressed the transportation system. The population has moved from
the central city, where public transportation and better infrastructure exist, to regions with
scarce

infrastructure

and mass

transportation

systems.

The

increasing

metropolitan

transportation demand and the lack of metropolitan public transportation

supply in

conjunction

to

with

the growing

informal

transportation

modes

generated

satisfy

transportation demand and the lack of effective metropolitan institutional response to these
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metropolitan problems has led to poor transportation service, traffic saturation, and pollution.
The challenge is to create the appropriate governance

structure and institutions that

effectively and equitably address regional transportation problems in order to foster an
intermodal transportation framework in the context of current MCMA economical, political,
geographical, and jurisdictional conditions. In order to assess and evaluate the potential
creation of regional institutions in the MCMA, the following chapter will provide a general
framework of all institutions related to transportation in the MCMA.
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Chapter 3
Transportation Planning and Operations in
the MCMA
The objective of this chapter is to explore the differences in transportation planning and
operations in the DF and the EM in particular and in the MCMA in general in order to
understand the challenges for metropolitan cooperation and coordination. In order to do so,
this chapter will provide information about the legal framework that regulates transportation
planning and operations in the DF and the EM, as well as an overview of the institutions
involved in MCMA transportation planning and operations. In addition, this chapter will
provide information about the transportation plans developed by the DF and EM and selected
transportation operations in the MCMA in order to demonstrate current asymmetries in and
challenges to providing a metropolitan transportation service. This information will provide
insight into the lack of interaction, coordination, and cooperation between the MCMA
organizations and other stakeholders.

3.1 Introduction
As was mentioned in the previous chapter, the MCMA has extended beyond the boundaries
of the DF in an irreversible manner. The city has extended to some municipalities in the EM
and some experts forecast that in the long-term the city will have intense interactions with
adjacent metropolitan zones such as Puebla, Toluca, and Cuernavaca. The fact that the
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MCMA currently comprises--jurisdictionally and physically--three entities leads to several
legal and jurisdictional problems. Specifically, these problems are the result of different
levels of government and legal frameworks that constrain public service and infrastructure
regulation. The financial, political, and transportation infrastructure asymmetries between
these entities have created a difficult environment for transportation planning and operations.
In previous sections we explored some of the financial and political differences. This
section will explore some of the transportation infrastructure differences between the EM and
the DF. The transportation infrastructure is characterized by a deep primary network
imbalance between the DF and the EM municipalities. The primary MCMA road network is
composed of 10,437 km of roads of which eighty-nine percent are located in the DF and just
eleven percent in the EM. The eleven percent located in the EM municipalities corresponds
to 1,148.07 km of 103 primary and secondary roads. This infrastructure disparity between the
DF and the EM road network leads to the following challenges:

*

First, there is an imbalance in the length of the primary road network between the DF
and the EM municipalities. This disparity increases centralization and reduces
productivity due to the lack of mobility of passengers and freight;

*

Second, the EM municipalities lack the capacity for efficient and sufficient transport
corridors. The accumulation of transportation services in some corridors and the lack
of high-capacity transportation saturate corridor networks, increase productivity
problems, cause the deterioration of transport infrastructure, and especially threaten
the population's quality of life.

This imbalance is not only present in the length and physical characteristics of the road
network but also in its quality of service. For instance, COMETRAVI has classified thirty
intersections as the most problematic in the MCMA, most of them are at the boundaries of
the EM and DF. This fact demonstrates some other problems at the DF and EM's boundaries
such as: lack of continuity, reduced lanes, and the lack of overpasses and an integrated traffic
light system. Moreover, the reduced number of road alternatives to link the metropolitan
municipalities increases traffic congestion at the most problematic points, especially during
peak hours. The radial structure of the transport corridors also favors corridor's saturation and
thus, congestion. At the boundaries of the DF and the EM, there are contrasting physical and
operational differences that make it difficult to plan, operate, manage, and maintain the
transportation services with appropriate efficiency standards.
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The existing problems in transportation, road network, and air quality seem to have gone
beyond the institutional capacity of the state transportation authorities. The different legal
frameworks, as well as funding and institutional structures of the DF and the EM have
contributed to the lack of continuity in different aspects of the transportation infrastructure.
Therefore, in order to analyze the causes of metropolitan uncoordinated and discontinuous
transportation infrastructure as well as the lack of success in metropolitan coordination and
cooperation specifically in transportation, the following sections will provide an overview of
three areas: first, the legal framework of the MCMA and its drawbacks in metropolitan
coordination; second, the significance of MCMA transportation institutions involved in
planning in the divergence of transportation plans; third, the role of MCMA transportation
operation institutions in selected operational functions that will provide a frame of reference
for the operational challenges at the MCMA.

3.2 Legal Framework
One of the main obstacles to metropolitan coordination and cooperation is the limited
metropolitan legal framework or local legal framework that establishes the responsibilities
and obligations of each of the stakeholders involved in transportation, urban development, or
planning. Specifically focused on transportation, the local legal framework lacks clarity in the
definition of the DF and EM's roles, responsibilities, and institutional decision-making
abilities at the metropolitan level, which leads to friction between the DF and EM
governments. This friction is caused because transportation policy in a general context is
regulated under different legal frameworks for the EM and the DF.
On the one hand, the DF's transportation system is enforced by the following legal
framework:

e

Ley del Transporte del DistritoFederal( DF's Transportation Law);

*

Reglamento del Transporte de Pasajeros del Distrito Federal (DF's Passenger
Transportation Law);

"

Reglamento del Transporte de Carga del Distrito Federal (DF's

Freight

Transportation Law);
*

Reglamento del Registro P blico de Transporte del Distrito Federal (DF's
Transportation Public Registry Law);
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*

Reglamento del Registro Piblico de Transporte del Distrito Federal (DF's
Transportation Public Registry Law);

"

Reglamento de Trcdnsito del DistritoFederal(DF's Traffic Law);

On the other hand, the EM's transportation is enforced by a different legal framework:

*

Ley de Obras Puiblicas del Estado de Mdxico (EM's Public Works Law);

*

Ley de Trdnsito y Transporte del Estado de Mxico (EM's Traffic and Transportation
Law);

"

Ley de Trdnsito del Estado de Mexico (EM's Traffic Law);

At the metropolitan level, the legal framework is limited to the Joint Agreement for the
creation of Comision Metropolitana de Transporte y Vialidad (Metropolitan Commission of
Transportation and Traffic or COMETRAVI). This Agreement, which we will explore in a
subsequent subsection, and other particular metropolitan laws focus mainly on environmental
issues.
The lack of a metropolitan legal framework focused on transportation poses several
challenges to transportation regulation, supervision, and control. As an example, consider
colectivos regulation with different fleets and organizations or the everyday commuting of
more than four million drivers in the MCMA traveling from the EM to the DF and vice versa.
These drivers face the challenge of driving under two different legal frameworks that impose
different sanctions and rules. For instance, even simple sanctions such as a traffic light
violation are different in the EM and the DF. The following table summarizes some of the
differences in the traffic laws and regulations of the EM and the DF.
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Table 3.1. Differences in Traffic Laws and Regulation between the EM and DF
Rule
Drinking and driving

EM

DF

It is a crime that is punished with 6-12

It is an administrative offense.

months in jail.
Documentation

The traffic police can retain circulation card,

The traffic police cannot retain vehicle

driver license or car plate as a guarantee of

driver's documents.

payment for traffic violation.
Driving in reverse

It is only allowed to drive twenty meters in

A driver can drive in reverse fifty meters,

reverse in traffic zones, otherwise the driver

otherwise the driver will be penalized.

will be penalized.
Breathalyzer (9)

This initiative is not currently applied.

This initiative is currently applied.

Speed

The maximum circulation speed in the

The maximum circulation speed in the

primary network is 50 km/hr.

primary network is 70 km/hr.

Traffic light violation

The fine for a traffic light violation is three

The fine for a traffic lights violation is five

daily minimum wages.

daily minimum wages.

Vehicles signal color

This rule does not apply.

Prohibited to use the same color as public
transport, emergency units, or police.

Cell phones

Pollution

Under-age passengers

Prohibited to use a cell phone or other

Prohibited to drive holding or grabbing any

device that prevents driving the vehicle.

person or object.

Prohibited to drive vehicles that emit

Prohibited to drive vehicles that emit

pollutant materials or nauseating odors.

pollutant fumes.

This rule does not apply.

Prohibited to drive with children under five
years old in the front seat.

in the front seat
Traffic obstruction

Prohibited to obstruct military, school, or

Prohibited not to yield to ambulances,

civic parades and funerary processions.

police, fire department, and military
vehicles. It is also prohibited to follow them.

Source: (Fernandez 2004)

As is shown, despite the fact that the EM metropolitan municipalities currently have as
many residents as the DF and a significant amount of them commute every day to the DF,
there is minimal institutional contact in terms of planning, operations, regulation, and service
provision.
In terms of planning, the current situation is similar to that of the transportation legal
framework. Even though there are federal planning guidelines, each entity has its own
planning mechanisms. According to the current legal framework, any state planning
instrument or mechanism must follow the principles, objectives, and priorities established by
the Plan Nacional de Desarrollo 2000-2006 (National Development Plan 2000-2006 or
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PND), as well as by the Programa Nacional de Desarrollo Urbano y Ordenacidn del
Territorio 2001-2006 (Urban Development and Territorial Planning National Program 20012006 or PNDU-OT). The PND is the guiding planning instrument at the federal level. This
instrument already taking into consideration regional planning and proposes the "mesoregion" as the basic unit for regional development. In this context, the country was divided
into five meso-regions, the DF in the Center-Country7 "meso-region" jointly with the EM,
Hidalgo, Puebla, and Tlaxcala. At this territorial level, the Technical Council for the
Territorial Arrangement and Urban Development of the Center-Country Region has been
created. This planning mechanism is considered to be a serious alternative for this region's
attention and planning. However, it is still in the process of consolidation and, as it will be
further explored, lacks the enforcement mechanisms to implement its decisions as other
regional committees and plans do.
In a metropolitan context, the Plan de Ordenamiento de la Zona Metropolitana del Valle
de Mexico (Mexico City Metropolitan Area Structuring Plan or POZMVM), signed in 1998
by the federal government, the DF, and the EM, established priorities in urban development
for the region. However, the POZMVM does not have the legal sanction of the legislative
chambers of each state and therefore its implementation is subject to the good will of each
state government. The cooperation and coordination mechanisms between both states are still
limited and POZMVM decisions lack legal enforcement at a local level.
Even though the EM and the DF consider the established guidelines at the federal level,
each state has its own legal planning framework. On the one hand, the DF Development
Planning Law establishes the planning, structure, short- and long-term scope planning, its
sanction process, and the social and public participation mechanisms. On the other hand, the
EM considers a different planning vision with regional planning as the key to its planning
instruments by dividing its territory into several regions. One of these regions is the
Cuautitlan-Texcoco Valley Region, which comprises most of the municipalities adjacent to
the DF, for which specific planning mechanisms and plans are developed.
In the last few years, the DF and the EM have tried to update and standardize their legal
frameworks in order to provide transportation services with improved quality of service. Even
though some progress has been made, there is still a lack of clarity in metropolitan roles and
responsibilities. The lack of a metropolitan legal framework and the lack of enforcement

7 These Center-Country "meso-regions" comprise the cities--DF, Mexico City, Puebla, Tlaxcala,
Cuernavaca, Cuautla, Pachuca, and Toluca"--that have been considered as part of the "megalopolitan"
region, the MCMA "crown" of cities.
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mechanisms for current metropolitan agreements have affected the metropolitan agenda. It
has stagnated and has constrained planning and operations. This topic will be explored in the
following sections.

3.3 MCMA Transportation Planning
In the traditional model, which is the one currently being applied by the DF's and EM's
governments to the MCMA, transportation planning means the design, program, and
construction of infrastructure projects in consideration of transportation demand and the
transportation system's goals within a resource-constrained

environment. The MCMA

transportation system, as previously discussed, faces the challenge of the authorities'
parochial visions, which has resulted in local transportation planning that does not account
for metropolitan transportation needs. Even though the EM and the DF acknowledge the need
for metropolitan transportation planning, they conduct their own local transportation planning
based on political decisions as will be shown in the following subsections in which the
institutions involved in the transportation planning as well as the transportation plans
developed at the MCMA will be analyzed. The number of stakeholders involved in
transportation planning is large and represents different authority levels, operators, financial
institutions, colectivo owners, etc. However, in the end, transportation planning at the MCMA
is undertaken by governmental authorities. Therefore, in order to understand the differences
in planning at the governmental level as well as its resources and structures, this section will
focus on the transportation planning agencies, formally recognized and currently active, at the
federal, metropolitan, and local levels.

3.3.1 MCMA Transportation Planning Institutions
The different jurisdictional levels involved in MCMA transportation planning have, within its
institutional framework, agencies accountable for transportation design, supervision, control,
and regulation. The federal government has the Secretariade Comunicaciones y Transportes
(Ministry of Communications and Transports or SCT); the DF has the Secretaria de
Transportey Vialidad (Secretariat of Transportation and Traffic or SETRAVI); and the EM
has the Secretaria de Transporte (Secretariat of Transportation or EM-SCT). At the
metropolitan level the federal and MCMA authorities created the Comisidn Metropolitanade
Transporte y

Vialidad (Transportation

and
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Traffic

Metropolitan

Commission

or

COMETRAVI). Understanding the role of each agency will provide some insights into the
obstacles to the development of a metropolitan transportation system. Special consideration
will be given to metropolitan institutions and to the transportation authorities of the EM and
the DF.
3.3.1.1 Federal Level
In terms of transportation, the agency in charge of the transportation planning at the national
level is the Secretaria de Comunicacionesy Transportes (Ministry of Communications and
Transports or SCT).

The role of the SCT in the MCMA has been decreasing since

maintenance and operations responsibilities have been transferred to the EM and the DF with
the new categorization of inter-urban roads as intra-urban roads and the decentralization of
the DF, respectively. However, the role of the SCT in MCMA transportation planning is still
significant since through its structure, it establishes standards and policies in terms of
infrastructure and transport. The technical capabilities of the SCT are the most advanced in
the country and represent the guidelines by which state transportation planning is conducted.
3.3.1.2 Metropolitan Commissions
Metropolitan efforts at coordination are in fact not new and were developed a long time ago.
The current metropolitan institutions are the result of the evolution of metropolitan agencies
throughout several years. Some of the metropolitan coordination efforts are the following:

*

Auris: Institution created in 1969 to develop integration plans for the DF and EM;

*

Center-Country Urban Commission: Public agency created in 1976 as a result of the
Urban Settlements Law. This agency was in charge of developing a general
transportation plan for the DF;

*

Metropolitan Area Council: Council created in 1988, that included a Metropolitan
Street and Transportation Commission and had as its objectives to coordinate actions
with metropolitan impact. The council was integrated within the DF, the EM, and the
former Secretaria de Desarrollo Urbano y Ecologia (Urban Development and
Environment Secretariat or SEDUE) and was based on agreements among its
members;

"

Transportation's Metropolitan Area Council: A short-term effort launched by the DF,
EM, and federal authorities to develop the MCMA Transport Plan in order to solve
legally and comprehensively the MCMA transportation problem;
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*

COMETRAVI: Created in 1994, it is still the current metropolitan transportation
institution. Its structure and capabilities will be reviewed in more detail in this
subsection.

Other metropolitan efforts at the local level, such as local legislative metropolitan
initiatives or local agencies in charge of metropolitan coordination, although valuable, are
limited attempts that do not provide the means and mechanisms to deal with metropolitan
complexity.
The

current

metropolitan

institution

in

charge

of

transportation

planning

is

COMETRAVI, which is composed of representatives of SCT, EM-ST, DF, and the different
entities related to transport and the road network. Its presidency alternates between the EM
and the DF every three years. In addition, COMETRAVI has established a Technical
Secretariat, which is in charge of achieving COMETRAVI's goals. The Technical Secretariat
is designated by the three participating entities.
The objectives of COMETRAVI are the following:

*

To establish the appropriate mechanisms to analyze and solve transportation and
mobility problems in a coordinated and integrated manner;

*

To improve transportation and infrastructure services in the MCMA;

*

To promote the unification of the transportation legal framework in the MCMA;

*

To provide the information needed for the design and implementation of the
Transportation and Road Network Master Plan of the MCMA.

One of the main outcomes of COMETRAVI

has been the Integrated

Study of

Transportation and Air Quality in the MCMA. This study provides thirty-one transportation
recommendations for reducing air pollution and congestion. It is worth mentioning some of
the achievements in metropolitan coordination attained by COMETRAVI since its creation in

1994:
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0

The update and standardization of the local legal framework;

*

The establishment of technical specifications for public transportation;

*

The design of transportation metropolitan routes;

*

The design and implementation of the metropolitan plate;

*

The coordination of actions related to infrastructure and transportation focused
on pollution control and reduction.

Despite these achievements, COMETRAVI's role in transportation planning has been
limited. In fact, the Integrated Study of Transportation and Air Quality in the MCMA was not
actually undertaken by COMETRAVI itself--since COMETRAVI is a quasi-collegial agency
with mainly an advisory role, which severely limits the scope of its actions and decisions.
Instead, COMETRAVI hired an external consultant, Felipe Ochoa y Asociados, to develop
the study. This fact highlights that COMETRAVI does not have internal operational and
technical capabilities. It is not even mentioned in the DF's Transportation Law. In addition,
the members of COMETRAVI are representatives of other MCMA authorities. Therefore,
COMETRAVI does not actually have any personnel and does not operate in a particular
facility--COMETRAVI

can be categorized as a virtual

organization.

In addition,

COMETRAVI does not have the capabilities to procure its own resources or to enforce its
recommendations.
3.3.1.3 EM Transportation Planning Institutions
The EM's institutional framework in charge of transportation planning was restructured two
years ago, the Secretaria de Comunicacionesy Transportes del Estado de Mixico (Secretary
of Communications and Transport - EM or SCT-EM) was split into two separate Secretariats:
Secretaria de Comunicaciones (Secretary of Communications or SC-EM) and Secretaria de
Transporte (Secretary of Transport or ST-EM). In addition to the creation of these two
Secretariats, the Secretaria de Coordinacidn Metropolitana (Metropolitan Coordination
Secretariat or SCM) was created to promote the metropolitan agenda. As a result of the
restructuring there are three different agencies involved in transportation planning in the state
and the metropolitan regions:
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*

The EM Metropolitan Coordination Secretariat;

*

The EM Transportation Secretariat;

*

The EM Communications Secretariat.

The goals and responsibilities of each of these institutions will be presented in the
following subsections to provide a general overview of the fragmented institutional reality.
3.3.1.3.1 Metropolitan Coordination Secretariat
The Metropolitan Coordination Secretariat is in charge of the following:

*

Fostering, coordinating, and evaluating in the EM the programs and actions towards
the sustainable development of the metropolitan regions;

*

Increasing and strengthening coordination mechanisms with the federal government,
the DF, the MCMA "corona" states--the EM, Hidalgo, Puebla, and Tlaxcala--and the
municipalities of the MCMA in order to approach issues of metropolitan scope;

"

Promoting, coordinating, and evaluating actions and programs for the development of
the metropolitan regions of the state in conjunction with the agencies, institutions,
public trusts, and organizations of the State Government.

The Metropolitan Coordination Secretariat is not focused solely on transportation but on
different public services and issues such as waste disposal, water quality, environmental
protection, etc. The creation of these secretariats is a positive effort in metropolitan
coordination. However, in the absence of metropolitan coordination mechanisms, the efforts
of just one state in the MCMA will be limited.
3.3.1.3.2 EM Transportation Secretariat
The State of Mexico Transportation Secretariat has as its main role the management and
regulation of private transportation. Part of its main responsibilities is the granting of
extensions, transferences, and concessions. The institutional structure of this agency is shown
in Figure 3-1. As it is depicted in this figure, the EM Transportation Secretariat has become
mainly the agency in charge of the supervision of transportation services provided by the
private sector such as colectivos or taxis; this is the limited role of the EM Transportation
Secretariat.

49

iE

celariat

E DItm~ot~~n

hI dersec'etary of
Irans
,tII
tin

Surface 'Transport
D'qparlmolnt

rgainReguafion,' and
TrnprainStudies.Deparimen

Figure 3-1 EM Secretary of Transportation Institutional Organization
Source: (Gobierno del Estado de Mexico 2004a)

3.3.1.3.3 EM Communications Secretariat
The EM Secretariat of Communications is in charge of the management and development of
primary road infrastructure, and the regulation of local communications, as well as mass or
high capacity transportation systems. The diversity of roles of this institution seems
counterintuitive, especially since some of the roles that are clearly related to transportation
are now located within the Secretariat of Communications. The institutional structure of the
EM Secretary of Communications is depicted in Figure 3-2.
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Figure 3-2 EM Secretary of Communications
Source: (Gobierno del Estado de Mexico 2004b)
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The institutional reorganization has led to institutional fragmentation, which can hinder
metropolitan

coordination

and collaboration. It would appear

that the

Secretariat's

institutional structures devote more attention to transportation issues, especially those related
to the regulation, supervision, and control of concessioned transport, namely colectivos; this
structural reorganization has fragmented even more transportation planning in the EM
making more difficult coordination and collaboration. One agency plans and supervises
surface transportation while the other agency develops special transportation projects. The
role conducted by the metropolitan secretariat will be crucial in the accomplishment of
effective transportation planning in the EM in cooperation with the authorities of the MCMA.
3.3.1.4 DF Transportation Planning Institutions
The agency in charge of transportation analysis, planning, and operations in the DF, as well
as regulating and supervising public and private mass transportation, is the Secretaria de
Transporte y Vialidad (Transportation and Traffic Secretariat or SETRAVI). This agency
performs the management, planning, and operations of Mexico City transit, which includes
the Sistema de Transporte Colectivo Metro (STC)--which is in charge of the Metro--, the
Sistema de Transportes Electricos (STE)--which is in charge of the trolleybuses, light rail,
and some of the bus functions--, and the Red de Transporte de Pasajeros(RTP)--which is in
charge of transportation in specific areas and focused on low-income population sectors.
Even though STC, STE, and RTP are decentralized public institutions, their major planning
guidelines come essentially from SETRAVI. In addition, SETRAVI is in charge of
formulating

and

leading

transportation

sustainable

development,

controlling

urban

transportation, and planning and operating the DF's road network. The institutional structure
of SETRAVI is shown in Figure 3-3.
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In practice, some of the roles and responsibilities of SETRAVI are conducted by other
Secretariats (e.g. SSP is in charge of traffic law enforcement or the Secretariat of Public
Works and Services is in charge of the construction of any project in the primary road
network as well as in the METRO). Therefore, SETRAVI, in addition to its transportation
planning role, undertakes an inter-institutional coordination role among the institutions
involved in transportation regulation, construction, and operations.
3.3.1.5 Diagnosis of Transportation Planning Institutions Structure
A group of researchers of the Instituto Polit&nico Nacional (National Politechnical Institute
or IPN) headed by Luis Arturo Tovar formulated a diagnosis for each of the institutions in
charge of transportation planning at different government levels. This evaluation considers
structure, strategy, and process as the main relevant indicators with respect to rationality
grade, relationship with problematic, relationship between structure, strategy and process, and
relationship with metropolitan problematic. The evaluation attempts to obtain indicators
regarding the comparative strengths and weaknesses of the different institutions in the
MCMA. The results of this evaluation are presented in Tables 3.2 - 3.5.

Table 3.2 General Direction of Transport Regulation of Federal Secretary of Communications
and Transport
Organizational

Rationality Grade

Variable

Relationship with

Relationship between

Relationship with

problematic

structure,strategy and

metropolitan

process

problematic

Total

Structure

High (3)

Medium (2)

Medium (2)

Small (1)

8

Strategy

Medium (2)

Medium (2)

Medium (2)

Small (1)

7

Process

Small (1)

Medium(2)

Medium (2)

Small (1)

6

Total

6

6

6

Source: (Rivas Tovar, Carmona Tapia et al. 2004)
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3

21

Table 3.3 SETRAVI
Organizational

Rationality Grade

Variable

Relationship with

Relationship between

Relationshipwith

problematic

structure, strategy and

metropolitan

process

problematic

Total

Structure

High (3)

Medium(2)

High(3)

Small(l)

9

Strategy

Medium (2)

Medium(2)

High(3)

Medium(2)

9

Process

Medium (1)

Medium(2)

High(3)

Medium(2)

8

6

9

5

26

Relationship with

Relationship between

Relationshipwith

Total

problematic

structure,strategy and

metropolitan

process

problematic

Total

6

Source: (Rivas Tovar, Carmona Tapia et al. 2004)

Table 3.4 EM-Secretariat of Transportation
Organizational

Rationality Grade

Variable

Structure

Medium (2)

Medium(2)

Medium(2)

Small(l)

7

Strategy

Small (1)

Medium(2)

Medium(2)

Medium(2)

7

Process

Small (1)

Small(1)

Small(1)

Medium(2)

5

Total

4

5

5

3

19

Source: (Rivas Tovar, Carmona Tapia et aL. 2004)

Table 3.5 COMETRAVI
Organizational

RationalityGrade

Variable

Relationship with

Relationship between

Relationship with

problematic

structure, strategy and

metropolitan

Total

process

problematic

Structure

Small (1)

Small (1)

inexistent(0)

Inexistent (0)

2

Strategy

inexistent (0)

Inexistent (0)

inexistent(0)

inexistent (0)

0

Process

inexistent (0)

Inexistent (0)

Inexistent (0)

Inexistent (0)

0

Total

1

1

0

0

2

Source: (Rivas Tovar, Carmona Tapia et aL. 2004)

The MCMA

structural diagnosis

showed

the weakness

of COMETRAVI,

the

metropolitan transportation planning commission, in contrast to the strength of SETRAVI.
The diagnosis shows the complexity of and the asymmetries between the MCMA
stakeholders, both of which result in a lack of consensus in metropolitan planning. This lack
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of consensus has generated various metropolitan visions and different transportation and
urban development plans. The following subsections will cover these areas in more detail.

3.3.2 Transportation Plans
This subsection in which considerations of the transportation plans of the DF and the EM are
established does not intend to criticize the individual plans of any agency or state. This
analysis tries to highlight the differences of these plans and the lack of coordination and
cooperation mechanisms among them. At the same time, it attempts to establish the need for
coordinated planning and operations to achieve the benefits of a coordinated transportation
system that integrates its different components. A detailed analysis of the transportation plans
of each state is beyond the scope of this section.
Based on the legal and institutional framework presented in the previous sections, the
different jurisdictions in the MCMA have developed the following transportation plans in
order to solve the transportation challenges of the area:

"

Integral Program of Transportation and Traffic 2001-2006 elaborated by the DF;

*

Transportation Governing Plan elaborated by the EM;

*

Comprehensive study and Work Plan of COMETRAVI.

All of these transportation plans explicitly acknowledge the need for coordination and
cooperation among all the MCMA authorities in order to provide adequate transportation
services as well as to address mobility, land use, and pollution problems. The different
jurisdictions
transportation

establish
or urban

their

concerns

regarding

development plans.

metropolitan

For instance,

the

coordination
Integral

in

their

Program of

Transportation and Traffic 2001-2006 developed by the DF acknowledges that transportation
on the metropolitan scale faces a lack of coordination, fragmentation, and functional interdependency. Even only at the DF level, the program recognizes that the institutional structure
of the different DF secretariats involved in transportation services hinders the coordination
between them, causing in some cases function duplications and authority conflicts, and
therefore a lack of law enforcement. This lack of coordination and cooperation is not
exclusive to the DF government but also between the DF and the delegational, state, and
federal governments. COMETRAVI in its Comprehensive Study also recognizes that both
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entities have included in their objectives metropolitan coordination for infrastructure
integration and transport at the metropolitan level. Additionally, as part of the general
objectives of each state program, COMETRAVI highlights the fact that the states want to
consolidate, based on COMETRAVI, the metropolitan coordination between the Secretaria
de Comunicacionesy Transportes,the EM, and the DF to plan the roadways of the sub-urban
region. However, the different jurisdictions do not establish the mechanisms and plans to
instrument this desired coordination either at a financial or at an institutional level. The
integration of the different jurisdictions has been slow and in some cases has not occurred at
all. Although there are metropolitan agencies in charge of cooperation and coordination such
as COMETRAVI in the transportation sector, consensus is often limited. In the absence of
effective coordination and collaboration mechanisms, each entity has developed its own
transportation or urban development plans. Each plan addresses its own specific priorities and
projects without having to take into considerations a common transportation and urban
metropolitan vision.
In terms of transportation projects, the different jurisdictions have not reached consensus
on metropolitan transportation priorities. Instead, transportation planning and projects are
defined by political and electoral interests. Each entity establishes its own priorities based on
the local agenda without considering metropolitan priorities. For instance, the DF Integral
Program of Transportation and Traffic 2001-2006 is the most complete and formal planning
document in the MCMA, and it comprises just one metropolitan project: the HuehuetocaCuautitlan-Buenavista Suburban Rail. Although this project has been integrated into the DF's
transportation plan, it has faced significant delays due to the lack of consensus between the
EM and the DF on the amount of resources that each one should provide. The DF's priorities
are mainly local since its political interests do not include the rest of the metropolitan
population. The DF Integral Program of Transportation and Traffic 2001-2006 emphasizes
the following projects that are located in the DF: the "Segundo Piso8" in Periferico and
Viaducto, the Metrobus, and intersections or corridors. In contrast, the EM asserts that the
following projects will benefit metropolitan transportation (SC-EM 2004):

8 Many environmental and transportation specialists argue that this project will damage the

environment and the quality of life of the inhabitants of the DF. The DF government presents this
infrastructure as a solution to the traffic problems of the south-west of the MCMA. This project
represents one of the foundations on which Andr6s Manuel L6pez Obrador is basing his presidential
aspirations.
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*

Huehuetoca-Cuautitlan-Buenavista Suburban Rail;

*

Atizapan - El Rosario;

*

Metropolitan Corridor Coacalco-Cd. Azteca;

*

Toluca-Lerma-Ocoyoac Suburban Rail with a branch to the Toluca Airport;

"

Chimalhuacan-Neza-Pantitlan Corridor.

Regarding urban development plans that have a significant impact on transportation, the
reality is similar regarding the lack of coordination with transportation plans. Each state has
its own urban development plans, and the existing metropolitan plans lack enforcement
mechanisms. On the one hand, the EM has followed in an advisory manner the principles
established in the POZMVM, which was created by the federal Social Development Ministry,
the Federal District Government, and The State of Mexico Government. However, the EM
considers a different urban development plan for the municipalities included in the MCMA-the Cuautitlan-Texcoco Metropolitan Region Urban Development Plan that does not always
reflect the same principles included in the POZMVM.

The EM has developed an urban

development plan for the entire state, as well as Urban Development Plans for Toluca
Metropolitan Region and Cuautitlan-Texcoco Metropolitan Region. The Cuautitlan-Texcoco
Metropolitan Region is the region that is included in the MCMA. This development plan
asserts that in order to restrict urban growth and preserve protected natural areas, urban
development must be focused on the development of a mirror city located north of the
MCMA particularly in the axis formed by the municipalities of Cuatitlan Izcalli, Huehuetoca,
Ecatepec-Tecamac-Los Reyes Acozac, and Huehuetoca-Los Reyes Acozac. In other words,
the city's objective is to reduce the dependence on the DF by generating a new city to the
north of the Cuatitlan-Texcoco Valley. This approach intends to increase the self-sufficiency
of the DF surrounding municipalities of the State of Mexico, thereby reducing the number of
population trips and therefore pollution. However, due to its nature, the DF will remain as the
main development center, and this new development center will generate even more trips,
worsening traffic congestion and pollution.
On the other hand, the DF Urban Development Plan is focused on retaking cities'
centrality, redeveloping public spaces, and rethinking the housing role of the downtown area
through a downtown rescue program. The DF Urban Development Plan adheres in general to
the same general principles of the EM plans; however, it considers most of these principles
for its own jurisdiction with limited metropolitan vision.
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In addition, in neither the transportation nor the urban development plans are the financial
mechanisms and resources to be used in their development mentioned. Furthermore, no
means for evaluating the economic viability of these projects is proposed. Finally, the
institutional coordination mechanisms that would serve to support these projects at the local
or metropolitan level are conspicuously absent from the plans. The role of either
COMETRAVI or the metropolitan institution is considered crucial in the coordination of
programs, projects and plans of the DF and the EM.
The main lesson of these differences is that both entities, the EM and the DF, in particular
in their boundaries but in general in the MCMA, should base their planning processes and
plans within a common criteria to develop projects and urban development that will allow
them to improve integration not only in transportation but in a wide range of sectors such as
public security and economic development

3.3.3 MCMA Transportation Planning Conclusion
As mentioned in Chapter 2, more than half of the vehicle-trips undertaken in the MCMA are
shared between the EM and the DF. It is expected that this number will reach two-thirds of
the total vehicle trips. However, the transportation infrastructure disparities and its operation
between the DF and the EM have constrained metropolitan transportation. These constraints
are caused by the profound differences in technological and planning capabilities and access
to resources of each area, as well as by the different structural, organizational, and legal
frameworks of the jurisdictional authorities involved in transportation planning at the
MCMA. All these factors have affected the authorities' capacity to reach consensus and to
structure effective responses to metropolitan problems. Hence, transportation services are
provided, regulated, and operated by different institutions with different goals and
organizational structures, which results in a fragmented transportation system, physically and
operationally in contrast to transportation demand, which is continuous and metropolitan.
In addition, the creation of strong and effective metropolitan institutions has been
particularly difficult especially in providing sufficient financing and authority to them to
enforce agreements. The efficacy and efficiency of some of these metropolitan institutions,
despite the formal recognition of all MCMA authorities, are still severely constrained by
constitutional, political, financial, and institutional obstacles. The creation of metropolitan
institutions is based on the Mexican Constitution, articles 115 - VI and 122 - IX, including
COMETRAVI. These two articles establish that two states adjacent demographically may
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combine efforts throughout specific agreements and metropolitan commissions. However,
these articles do not have the mechanisms to make such agreements viable. Most of the main
limitations of metropolitan commissions, in particular COMETRAVI, arise from the legal
framework in which stakeholders are required to cooperate. This legal framework is
"contractual" or "voluntary," which results in unenforceable agreements by the metropolitan
commission. Davis and Raich (Forthcoming) identified two main factors that constrain the
roles of metropolitan commissions. First is the lack of recognition of intermediate levels of
government that "has resulted in a dysfunctional relationship between a rigid regulatory
framework and a dynamic urban reality that evolves without taking into consideration the
jurisdictional divisions of the country"(Davis and Raich Forthcoming). Second is the
weakness of these metropolitan commissions due to the lack of financial, legal, and
administrative power to enforce or implement their decisions (Davis and Raich Forthcoming).
Even though the state and federal levels acknowledge the need for regional planning, if
no incentives or pressures are provided or if the legal framework is not changed in such a way
that the constituent institutions of the regions are forced to collaborate and perform
coordinated planning, the metropolitan effort will be in vain.

3.4 MCMA Transportation Operations
The concept of operations had been related in the past to modal operation activities such as
vehicle scheduling, dispatching, and maintenance. However, in the last decades a broader
concept of transportation operations at a regional level has been introduced mainly in the
United States, Europe, and some areas of Asia. This concept of operations now involves a
collaborative and cooperative environment that brings together modes, jurisdictions, and
multiple sectors to improve the efficiency and safe operation of the transportation system.
Transportation operations include a range of activities such as routine traffic and transit
operations, public safety responses, incident management, network/facility management,
planned construction disruptions, and traveler/shipper information (TRB 2003).
Until recently, transportation operations at the MCMA were only focused on modal
operations. These operations were conducted independently by each mode and with almost no
interaction between transportation modes to provide everyday service--Metro, RTP, STE,
colectivos, etc. The asymmetry of experience in modal operations between the DF and the
EM is significant due to the asymmetry in transportation infrastructure and services. The lack
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of interaction and planning for intermodal operations has been one of the main problems in
the fragmented MCMA transportation system, and it will be explored in the following
sections.
Some transportation operations such as network management, incident management and
traveler information are in the process of being evaluated or deployed in the MCMA area.
These operations are conducted mainly by the Secretariade SeguridadPtiblica (Secretary of
Public Security or SSP) and also by SETRAVI, SMA, and the METRO. These operations are
handled with nearly absent formal interaction between these institutions. There is even less
interaction if we consider that the operations being conducted at the EM, where the
transportation modes are mainly informal. The deployment of these operations are still
limited and in the process of improving. However, each of these operations is implemented in
an isolated manner without a concept of regional transportation operations in the MCMA.
Both modal and transportation operations in the MCMA are conducted in a fragmented
way with the absence of long-term technological or institutional deployment strategies. The
objective of this section will be to provide an overview of how some modal and
transportation operations are conducted in order to understand the complexity of metropolitan
integration. This section does not provide an exhaustive analysis of the transportation
operations conducted in the MCMA, but an overview of crucial operations in metropolitan
and intermodal transportation and the institutions in charge of them.

3.4.1 MCMA Transportation Operations Institutions
Transportation operations at the MCMA are a diffuse effort conducted by different agencies,
institutions, and organizations at the local level. In contrast to many metropolitan areas, at the
MCMA there is no institution or agency in charge of metropolitan operations. There are some
operations that due to their nature reach metropolitan scope, such as road advisory
information. At the moment these road advisory systems consist of traveler information
websites and radio stations that provide traffic updates across the metropolitan area. The road
advisory websites are hosted by the SSP, SETRAVI, and the website of a newspaper--El
Universal. There are also several radio stations that provide traffic updates. However, even
though these advisories reach the metropolitan level, there is no formal institution or agency
that is accountable for this or any transportation operation. Therefore, the analysis of MCMA
transportation institutions will be focused on local agencies or institutions that conduct
transportation operations either in the EM or the DF, particularly in the DF where most of the
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modal and transportation system operations are conducted. The transportation operations
institutions will be grouped by geographic location either in the EM or the DF.
The institutional organization of colectivos and taxis and their operations will be
particularly analyzed. Even though they cannot be considered as institutions because of their
structure, the analysis of these transportation modes' organizational structures is important in
order to understand the complexity of transportation operations.
3.4.1.1 State of Mexico
The asymmetries in transportation infrastructure quality and availability between the EM and
the DF normally are transformed into asymmetries in transportation service provision and
institutional capabilities. The institutional capabilities of the State of Mexico are limited
compared to those of the DF, and the level of involvement of their institutions in
transportation operations is more limited than those of the DF. Transportation services in the
EM are mainly provided by private concessionaries in low- to medium-capacity vehicles.
Therefore, the role of the EM authorities in transportation provision is transportation
regulation and control as well as

transportation operations, emergency management and

response, and planned control disruptions. The institutions that undertake some of this
transportation regulation in the EM are the Secretariat of Transportation and the Secretariat of
Public Security.
3.4.1.2 Federal District
As would be expected because of the concentration of infrastructure in the DF's territory,
most of the institutions in charge of transportation modes and operations are also
concentrated there. Hence, this analysis will focus on the capabilities and structures of these
institutions as well as their institutional frameworks.
3.4.1.2.1 Secretariade Transportey Vialidad (Secretariat of Traffic and Transport or

SETRAVI)
Even though SETRAVI has under its responsibilities the coordination of the Sistema de
Transporte Colectivo Metro (STC), the Sistema de TransportesElectricos (STE), and the Red
de Transporte de Pasajeros(RTP), SETRAVI does not engage in "hands-on" activities in the
operation of the DF transportation system. Therefore, the specific roles of the each of the
transportation agencies in charge of Metro, Trolley, and buses will be analyzed in more detail
in the following subsections.
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3.4.1.2.2 Secretariade SeguridadPz blica (Secretariat of Public Security or SSP)
In terms of transportation, the main objective of the Secretaria de Seguridad Ptiblica
(Secretariat of Public Security of SSP) is to optimize traffic control and to foster the safe and
orderly movement of passengers and vehicles in the DF area of the MCMA. Institutionally,
SSP includes the Subsecretaria de Seguridad Ptiblica (Subsecretariat of Public Security),
which includes the department of road safety. This department manages the transportation
operation facilities that undertake most of the MCMA transportation operations. In order to
do so, the main tools that the SSP uses for transportation operations are traffic light control,
vehicle message signals (VMS), and traffic video surveillance. The SSP manages and
operates a traffic light network of 3,076 intersections of traffic lights, which are classified
into two systems: an electronic traffic lights network (1,810 traffic lights) and a computerized
traffic lights network (1,246 traffic lights). These computerized traffic lights are part of the
traffic control computerized center as well as the variable message signals (VMS) and traffic
video surveillance. In terms of VMS, nowadays, there are twenty of them in the main traffic
corridors that provide information to the drivers about traffic conditions and alternate routes
in case of possible traffic congestion. However, the VMS system is underutilized since it only
provides static messages or unclear information to drivers(Dodder 2004). Regarding traffic
video surveillance, there are 172 video cameras used for public security purposes and to
observe demand variation and traffic incidents. Whether or not the SSP in conjunction with
the transportation institutions uses the information gathered with traffic video surveillance
system to provide a passive or active response to any incident is unknown. In general terms,
the SSP also provides emergency response and management since they are the first called in
case of an accident or a public demonstration. In most cases, they are in charge of calling
emergency agencies such as the Red Cross, Fire Department Vehicles, etc. Even though it
takes the appropriate measures in the case of any of these incidents, the SSP does not take
responsive measures within the transportation system.
3.4.1.2.3 Secretariadel Medio Ambiente (Secretariat of the Environment or SMA)
The Secretaria del Medio Ambiente (SMA) has considerable influence in the operations of
the transportation system. The SMA is responsible for the Hoy No Circula (HNC) program
which is a "No Driving Day" based on the last digit of the license plate. With this program 20
percent of all private vehicles are banned on each weekday with the objective of reducing
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congestion, pollution, and fuel consumption. The HNC program has had debatable impacts.
The analysis of those impacts is beyond the scope of this research. Nonetheless, it is worth
mentioning the role of the SMA in transportation operations since, based on pollution levels
in the MCMA, the SMA determines whether the Double Hoy No Circula program is
implemented or not--this is, whether 40 percent of all private vehicles would be banned on a
certain day or not.

The double Hoy No Circula program has a significant effect on

transportation operations. In addition, the SMA establishes and implements environmental
policies related to transportation.
3.4.1.2.4 Secretariade Obrasy Servicios (Secretariat of Public Works and Services or SOS)
The DF's Secretary of Public Works and Services is the agency responsible for planning,
programming, building, supervising, controlling, and operating the projects and urban
services that support the urban development of the city, including water, sewerage, waste
disposal, and paving. The level of interaction between the Secretary of Public Work and
Services and the transportation authorities is unknown as well as if they conduct the
appropriate transportation operations in response to planned construction disruptions. Based
on our knowledge, it is likely that the Secretary of Public Work and Services interacts with
the SSP in order to deal with construction disruptions. However, no responsive or pro-active
transportation operations are undertaken in the transportation system as a result of these
construction disruptions.
3.4.1.2.5 Sistema de Transporte Colectivo - Metro ( Mass-Transportation System Metro or
STC-Metro
The Sistema de Transporte Colectivo - Metro (Mass-Transportation System Metro or STCMetro) is responsible for the following: 1) The operation and management of the subway
system that operates in the DF and the EM, and 2) The surface public transportation system
whose routes complement and in specific cases substitute for METRO service. The roles of
the STC-Metro

were limited until recent years to modal operations.

However, the

improvements that are being undertaken in some of the Centros de Transferencia Modal
(Modal Transference Centers or CETRAMs) and the implementation of a common payment
mechanism for the STC-Metro and the BRT system in the Insurgentes Avenue area will
increase the participation of the STC-Metro in transportation operations.
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3.4.1.2.6 Red de Transportede Pasajeros(Passenger Transport Network or RTP)
The Red de Transporte de Pasajeros(Passenger Transport Network or RTP) is in agency in
charge of the operation and management of DF's bus network. The RTP has a fleet of
approximately 1,400 vehicles of which on average 1,140 vehicles operate every day in around
100 routes.
3.4.1.2.7 Sistema de TransporteElctrico (Electric Transportation System or STE)
The Sistema de TransporteEl&trico (Electric Transportation System or STE) focuses on the
operation and management of the trolley system as well as the operation of other auxiliary
transportation systems, of either gasoline or fuel vehicles. In addition, the STE is in charge of
the design, construction, and operation of new STE routes.
3.4.1.3 Low-Medium Capacity Transportation Modes Institutional Organizations
The Low-Medium Capacity Transportation Institutional Organizations namely colectivos or
taxi organizations operate in areas or routes in specific areas in the DF or the EM. The
organizational framework of colectivos will be particularly analyzed since this structure has
determined the operations of a transportation mode that provides more that fifty percent of
the trips made in the MCMA.
3.4.1.3.1 Colectivos
The institutional structure of colectivos has evolved into a cohesive, self-regulating, and selfstrengthening

mechanism

in

order

to

solve

problems

and

disputes

between

the

concessionaries for the areas with greater demand as well as to form the foundation of
political strength to represent their interests against the government. Colectivos' institutional
structure responds to a technical-political duality. During the 1980's, the development of
most of the colectivos' organizations was under the support of three of the most important
labor unions in Mexico:

The Confederaci6n Nacional de Organizaciones Populares

(National Working Class Organizations Union or CNOP), the ConfederacidnRevolucionaria
de Obreros y Campesinos (Workers and Farmers Revolutionary Union or CROC), and the
Confederaci6n de Trabajadores de Mxico (Mexico Workers Union or CTM). This fact
shaped by and large the current organization of colectivos since in addition to satisfying the
service-related needs, these organizations had to be able to confront other competing
organizations as well as to negotiate with the government in their efforts to regulate and
improve service.
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Colectivos' organizations are top-down hierarchical, pyramidal structures as depicted in
Figure 3-4. This hierarchical system is structured in: "umbrella" organizations, organizations,
route associations, ramales or branches, and derroteros or derivatives (Bacelis Roldan 2004).
Either colectivos'

organizations

or

route

associations

define

themselves

as

"civil

associations 9 " in order to be legally recognized. These organizations group private and
individual concessions-holders who operate on a particular route. In this sense, these
organizations are structured around the "man-truck" figure since they group individual
concession owners. Under this same hierarchical concept, "umbrella" organizations may
include several organizations; the organizations may comprise several route associations, and
each of these may include several branches and so on and so forth.

The umbrella

organizations represent the higher colectivo institutional and organizational level in which
resides the control and political power over the route associations, branches, and derivatives.
These organizations are structured to protect the interests of internal power groups, to
minimize or eliminate the internal or external groups that are against the organization leaders,
and to position themselves to obtain political and economic power in favor of the leaders'
group. Route associations constitute the natural and general operational organization for
providing the service. Some route associations do not belong to any organization. A board
that includes a president (route representative), a treasurer, and a secretary manage these
associations. Branches and derivatives are represented by delegates to route associations.

9 The Civil Association's legal term is established in the Ley de Sociedades Mercantiles to provide

several benefits for the colectivos organizations such as the opportunity to manage themselves through
a board elected by themselves without being subject to financial audits. The Civil Association legal
figure requires that assemblies of concessionaries take place in order to participate in the colectivos'
decision process; however, these do not occur frequently.
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Colectivo Organizational Structure
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Figure 3-4 Colectivos Organizational Structure
Source: Adapted from (Bacelis Roldan 2004), (Bianco Darido 2001), and (COMETRAVI

1999a)

Within the DF there are twenty-one "umbrella" organizations that include most of the DF
concessionaries. In this jurisdiction, there are 103 registered route associations that operate
around 887 branches or derivatives with an estimated fleet of 27,000 vehicles (COMETRAVI
1999a). It is worth mentioning that sixteen percent of the routes comprise forty-six percent of
the branches and fifty-eight percent of the vehicle fleet, which gives an idea of the
concentration of vehicles in specific routes or axes.
In the EM, the surrounding municipalities have been divided into six regions among
which eleven "umbrella" organizations group from twenty-five to sixty percent of the
vehicles operating in the regions. Moreover, there are 172 route associations and ninety-four
companies that operate in EM municipalities with an estimated fleet similar to that of the DF.
However, the actual fleet in the EM is unknown due to the lack of regulation and control
from

the authorities.

In general,

colectivos'

operations,

institutional

and

financial

frameworks, and vehicle fleet are particularly nebulous in the EM, which has generated an
increasing

regulation

problem

for the

authorities

and

has

empowered

colectivos

organizations.
In the DF and the EM, colectivos organizations strengthen themselves not only to define
and defend their organization's operational areas, but also to constitute a negotiation block for
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the authorities either in the DF or the EM. These negotiations with the authorities have
delineated the transportation system structure in many cases, especially in the extension of
suburban routes between the DF and the EM. These conflicts have contributed to the
fragmentation of the MCMA transportation system. Some colectivos organizations have
limited the trips of some suburban routes to just a few Metro stations. Unfortunately, the way
in which colectivos organizations are grouped influences the manner in which the
transportation system has evolved. The tacit and explicit agreements that have shaped the
colectivos organizations have only the goal of maintaining the current power that these
organizations have rather than improving transportation services.
The interaction and communication between the different colectivos organizations,
between their organizational levels, among the different routes, with the authorities--without
even considering the communication between the EM and the DF's colectivos structures--is
limited. The communications between the umbrella organizations, which are in charge of the
interaction with the government, and the route associations is not direct since the leaders of
these organizations manage information according to their interests.
A few of these organizations have been constituted as formal transportation enterprises--a
policy recently implemented by SETRAVI in the DF and by the ST-EM to formalize
transportation services. The reasons for the limited success of this policy are the lack of
knowledge on the part of the concessionaries about the benefits of becoming a formal
enterprise, the lack of trust in their leaders, and the idea that their concessions and vehicles
represent a heritage for their families since becoming a formal enterprise will prevent them
from bequeathing them to relatives. Recently, the EM-ST tried to implement a similar policy
in which concessionaries were encouraged to formalize their activities and become
commercial associations. The reaction to the policy was negative; unregistered colectivos
shut down the main throughways from the EM to the DF, creating chaos, delays, pollution,
and incurring significant costs.

These demonstrations were just a sign of colectivos

organization's political and institutional power.

3.4.1.3.2 TAXIS
In operational terms, there is no formal taxi organization in the MCMA or even at the local
level since the concessionaries provide the service themselves or hire operators for the
vehicles. Operational decisions are made by the vehicle operator. Even though for operational
purposes taxis do not have institutional organizations, they have them for representative
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purposes. In the DF, taxi drivers belong to a union that represents their interests to the DF
authorities.
It was not until 1999 that taxi service in the EM was recognized as a transportation
service, despite the significant number of private vehicles providing that kind of service. [The
taxi service is perhaps one of the services with more limitations to have a metropolitan scope.
Service providers in the DF were not supposed to provide taxi service to customers who
required it in the EM, even though this need is common. This service limitation has important
effects on the price and profitability of the service.
The MCMA taxi fleet is estimated to be more that 100,000 vehicles. The ubiquitous taxi
fleet has played an informal but important role in metropolitan transportation operations since
taxi drivers report disruptions or accidents either to SSP or to radio stations in charge of
traveler information systems. In fact, during 2004 the SSP distributed cellular phones to taxi
drivers in order to improve the report of either criminal activities or road disruptions or
accidents.

3.4.2 MCMA Transportation Operations
As was mentioned earlier, transportation operations in the MCMA were until recently mainly
focused on modal operations. The MCMA agencies in charge of these modal operations are
the Sistema de Transporte Colectivo-Metro (STC-Metro), the Servicio de Transportes
Electricos (STE), and the Red de Transporte de Pasajeros(RTP). The STC-Metro operates
subway lines one to nine and lines A and B of the sub-urban subway, whereas the STE
operates the trolley bus network and the light train from Tasquelfa to Xochimilco. However,
the modal operations are not limited to the STC Metro or the light train; they include mode
transference, the colectivos operations, and other transportation modes.
Some of the primary problems regarding transportation operations in the MCMA result
from transportation operations that are conducted in a modal way rather than trip focused.
There is little communication or interaction between the different public transportation modes
and even less between modes that cross different jurisdictions.

This has generated

discontinuity in the physical and operational characteristics of the main roadway corridors,
especially at the boundaries of the DF and the EM, and other problems such as illegal
competition among and over-saturation of public transport routes, disparities in public
transport fares, a multiplicity of conflicts between transportation organizations, and service
unreliability.

67

Another problem and perhaps the origin of the other problems is that the organizational
structure of the MCMA is deeply fragmented and functionally independent. In the DF,
SETRAVI is the institution in charge of creating transportation regulations and laws, while
the SSP is in charge of enforcing this regulation, and the Secretaria de Obras P blicas y
Servicios (Secretariat of Public Works and Services and SOS) is in charge of building and
maintaining the road network as well as installing horizontal and vertical signs. This lack of
There is even less coordination among the

coordination is similar to that in the EM.

institutions in the two jurisdictions. The recent deployment of some transportation operations
such as incident management and traveler information has highlighted the institutional
fragmentation

and lack

and

of coordination

cooperation

between

institutions

and

jurisdictions, and this deployment will be explored in the following subsections. Additionally,
modal

the

transference

the

with

colectivos/CETRAM/Metro--will

be

most

trips

conducted

in

explored in order to investigate

the

MCMA--

the modal and

intermodal practices undertaken at the MCMA.
3.4.2.1 Transportation Operations
The concept of transportation operations involves state and regional authorities coordinating
actions across jurisdictions and modes. In the MCMA, the operations that have been
implemented so far are conducted in a fragmented and local manner as will be shown. In
order to provide an overview of how operations are conducted in the MCMA, a summary of
some representative operations will be analyzed below:

*

Work Zone Management: The objective of this operation is to reduce the impact of
road construction or maintenance on mobility and safety. The Secretariats of Public
Works in the EM and the DF are responsible for road construction and maintenance
of their respective road networks. These Secretariats, with the collaboration of
Security Secretariats or their jurisdiction, close the roads for work zones. The
interaction between these Secretariats and transportation authorities is limited.
Therefore, mitigation of the impacts on the regional traffic network such as
temporary signal timing and advanced traveler information are unlikely.

*

Regional Signal Coordination: This operation has traditionally been conducted in
isolation by individual cities as is the case in the DF where the SSP manages and
operates a traffic-light network of 3,076 intersections with traffic lights. Regional
Signal Coordination is not being conducted in the MCMA since there is limited
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integration of and interaction between the transportation authorities of the EM and
the DF. The interconnection of traffic signals and the optimization of signal timing
have been shown to reduce travel times by 8 to 25 percent. Therefore, this an
operation that needs to be explored in the MCMA in order to improve the travel times
in the corridors that link the EM and DF.
"

Traffic Detection and Surveillance: The objective of this operation is to identify
traffic problems and to act accordingly to reduce their impact on the transportation
system. Traffic surveillance is conducted by the SSP in the DF at the Traffic Control
Computerized Center. This Center has 172 video cameras used for public security
purposes and to observe demand variation and traffic incidents. Although SETRAVI
has access to this information, whether or not the responsive measures undertaken
either by SETRAVI or SSP to reduce the impact of these traffic incidents on mobility
and traffic safety are effective is not known. Traffic detection and surveillance is
conducted within the DF without coordination with EM authorities. Some of the
municipalities have installed video cameras for security and traffic purposes.
Nonetheless, there is no coordination or sharing of information with the camera
system of SSP.

*

Emergency Response Management: This is the process of managing multi-agency,
multi-jurisdictional

responses

to

highway traffic

emergencies.

Efficient

and

coordinated management of incidents reduces their adverse impacts on public safety,
traffic conditions, and the local economy. This operation is headed by the SSP in the
DF and by security agencies in EM's surrounding municipalities. The security
agencies coordinate the different stakeholders in charge of providing emergency
response of their own jurisdictions.

In summary, the interaction or coordination between institutions and jurisdictions is
limited. The operations are conducted in an isolated manner.
3.4.2.2 Colectivos
The operation and growth of colectivos cannot be understood without an awareness of
what motivated their rise. colectivos appeared in Latin American cities as a result of the
financial crisis in these countries. The lack of public investment in the transportation sector
motivated the genesis of the colectivos as a temporary solution to public transportation and
employment problems for a significant number of people without employment opportunities
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in other sectors of the economy. This temporary solution soon became permanent and in
conjuction with the absence of government regulation resulted in an explosive colectivo
growth. Furthermore, the construction of the ejes viales, which allowed colectivos to increase
their operational speeds and gain competitive advantages over buses, together with the
expropriation of a private company (which became Ruta 100 and its subsequent bankruptcy,
fostered even more the expansion of colectivos. Nowadays, the colectivo network continues
to grow since colectivos' physical characteristics and adaptability to their customers needs
make them attractive as a transportation mode. In summary, colectivos became popular due to
their dynamism in times when public transportation was decreasing in operations and service.
The operations of the colectivos' services have been beyond control for some years and
despite the efforts of the authorities to regulate them, the situation remains chaotic in some
areas. Some of the problems are the following:

*

The operational terms and routes established in the concession terms are rarely
complied with;

*

There is an excess of supply in non-peak hours, which generates additional problems
in the modal transference centers;

*

There is no supervision and control of the drivers' operations;

*

Waiting times at the terminals and intermediate stops are very long since it is a
common colectivo practice for the drivers to wait until the vehicle is full;

"

The competition between vehicles on the same route forces drivers to drive in an
unsafe and aggressive manner, which bothers the users and generates traffic conflicts.

The colectivo organizational

structure deeply influences the transportation system

operations of the MCMA. For instance, route organizations establish and modify vehicle
routes and operations. The fragmentation of colectivos' organizations and the fierce
competition between them creates severe operational problems in the area such as unsafe
driving habits and thus high accident rates and lack of vehicle scheduling. The route
associations are composed by concessionaries who may own, by law, three vehicles at most.
However, some concessionaries own more than three vehicles since they register the
additional vehicles as if their family members own them. The individual ownership of
colectivos influences severely the operation of the vehicles because the owner manages,
operates, and maintains his own vehicle. In some cases, the owners hire operators or lease the
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vehicles to operators on a part-time basis. The operators do not have a formal or contractual
relation with their patrons.

An operator works with an informal "cuenta" or account into

which he is obliged to pay a certain amount of money per day for the owner of the vehicle.
This informal labor relationship causes a "vicious cycle" in which the owner over-exploits the
operator, and the operator over-exploits the customer and the vehicle. Operators work six
days a week, more than ten hours a day with few social benefits and often no insurance.
Dispatchers are members of the route association in charge of vehicle departures and
passenger boardings. They receive the tips of the drivers as their wages. A graphic
representation of the colectivos operational structure is depicted in Figure 3-5.

Colectivo Operational Structure
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Figure 3-5 Colectivo Operational Structure
Source: Adapted from (Bacelis Roldan 2004), (Bianco Darido 2001) and (COMETRAVI

1999a)

Another problem that affects transportation operations and also affects passengers is the
disparity between colectivo fares in the EM and in the DF. The lack of consensus in
transportation policies between the EM and the DF's authorities and the need for mode
transfer at their border makes colectivos' fares significantly different, in some cases eight
times more expensive in the EM than in the DF as is shown in Table 3.6.
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Table 3.6 Colectivos Fare in the MCMA 1996
Fare (pesos)

Trip Distance (km)
DF

EM

0-5

1.50

1.80

5 -12

2.00

0.10 for each

more than 12

2.50

additional km

Source: (COMETRAVI 1999a)

Fares are not the only problem passengers must deal with. One of the regulations
implemented by the DF in their jurisdiction is that EM colectivos are only allowed to enter
some specific stops at the borders between the EM and the DF. Because of this regulation,
EM passengers must transfer to a different transportation mode with the corresponding
effects in time and transfer costs. Most of these stops are located at Metro stations, making
these terminals ideal intermodal facilities. In fact, colectivos have played an important role in
feeding other transportation modes since 1991 when around 63% of colectivo routes
instituted stops at least one Metro station. The DF authorities have defined these terminals as
Centros de TransferenciaModal (Modal Transference Centers or CETRAMS). The operation
of these CETRAMS will be explored in the next subsection in order to understand the
intermodal transference movements in the MCMA border area.
3.4.2.3 Centros de TransferenciaModal (Modal Transference Centers or CETRAMs)
Modal Transference Centers (CETRAMs) are areas located in the urban space that serve as
passenger transference zones from one transportation mode to another 0 . There are forty-six
of these modal transference centers in the MCMA, which are located mainly in the Metro
stations and in some intermediate stations. The CETRAMs located in the Metro stations
located in Indios Verdes, Pantitlan, Chapultepec, and Tasquefa are the most important,
representing 33% of CETRAM's total operations. Even though they are called modal
transference centers, not all of them are actually intermodal transfer centers. Some are simply
"paraderos"or stops on the public transportation network. Although these centers were
ideally appropriate transportation modal transference centers, they do not provide the
necessary safety, efficiency, and comfort. The transference between modes is slow, and
informal commerce has invaded these centers.
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These CETRAMs were originally designed to improve passenger modal transference in a
safe and efficient way without interfering with the traffic flow of the Metro stations or
surrounding streets. However, these centers are currently saturated Traffic, urban, social, and
economic problems are concentrated in these crucial transference terminals. As is shown in
Figure 3-6, most of the CETRAMs are located on the border of the DF and the EM. The
number of users registered in twenty-two of the DF'S CETRAMs is 5.6 million and 486,000
users in the two CETRAMS located in the EM. Among the forty-six CETRAMs, just twentythree of them are managed thirteen are supervised, and ten aren't even supervised. In the
twenty-three CETRAMs that are managed, there are 217 transport enterprises serving 1,300
destinations.
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Figure 3-6 CETRAM's location
Source: (COMETRAVI 1999c)

CETRAMs are utilized by the following transportation modes: Metro, urban and interurban transit,
colectivos, taxis, and private automobiles.
10

73

SETRAVI, in the DF Transportation Plan, acknowledges that one of the basic factors in
the improvement of transportation services is the modernization of CETRAMs. In these
centers, demand has exceeded capacity, leading to a deterioration of the physical conditions.
The DF government as well as the delegations have been trying to improve the operation of
these centers by installing toll facilities for public transit and enhance CETRAM's image
from social, health, and safety perspectives. These actions will be undertaken in coordination
with all government levels, SETRAVI argues, in order to reduce the pollution generated in
these centers and the negative impact of these facilities in social, congestion, and economic
terms.
Priority should be given to CETRAMs in order to improve the operation of the subway
terminals since CETRAMs are a crucial area on which attention must be focused to ensure
cooperation and coordination between the different transportation modes and institutions.
Some of the measures that can be adopted follow regulating the amount of time that the fleet
remains in this facility, withdrawal of the services that interfere with the passenger and fleet
flows,

analyzing and evaluating

the route and service

distributions, and increasing

surveillance in order to improve passenger safety. To offer efficient transportation operation
of these centers will require the modification of the operational and physical conditions not
only of these centers but also of the transportations modes feeding the STC-Metro. The
restructuring of these centers should be undertaken with the objective of reducing the time of
mode transference and better connecting the feeding transportation systems with the STC
Metro.
3.4.2.4 Sistema de Transporte Colectivo Metro (STC)
The Sistema de Transporte Colectivo Metro (STC) is the backbone of the MCMA
transportation system. The operation of the STC-Metro is crucial for the functioning of the
city and the transportation system, for the economic development of the region, and for the
improvement of the environmental conditions of the MCMA. The STC Metro is managed and
operated by a decentralized agency under the authority of SETRAVI. The system comprises
178 km of subway distributed in ten lines that give service to four million passengers a day

(See Table 3.7).
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Table 3.7 Supply and Demand of STC 1994
Line

Length

No.

Daily

(km)

Trains

Passengers

Share

Ridership Passengers/
(km)

I

Observatorio-Pantitlin

18.828

42

881 920

21.9

46 840

2

Cuatro Caminos-Tasquefia

23.431

40

953 461

23.7

40692

3

Indios Verdes-Universidad

23.609

44

786 887

19.5

33 330

4

Martin Carrera-Santa Anita

10.747

9

90 142

2.2

8 388

5

Politecnico-Pantitlan

15.675

17

227 035

5.6

14484

6

El Rosario-Martin Carrera

13.947

12

124 604

3.1

8 934

7

El Rosario-Barranca del Muerto

18.894

18

215 392

5.3

11 400

8

Garibaldi-Constituci6n de 1917

20.078

21

203 676

5.1

10 184

9

Pantitlan-Tacubaya

15.300

19

319 862

8.1

20906

A

Pantitlan-La Paz

17.000

19

220 134

5.5

12 949

178.000

239

39084471

100.0

22602

TOTAL

Source: (COMETRAVI 1999a)

The STC Metro service has remained mainly in the DF due to a lack of operational and
financial coordination and a lack of political consensus. The lines of the STC-Metro serve
approximately 300 km2 which is equivalent to one-seventh of the MCMA's urban area. Most
of this covered area belongs to the DF, which causes important problems at the ends of
subway routes, which are mostly at the boundaries of the DF and the EM.
In the STC Master

Plan, COMETRAVI

recommended the

consideration

of a

metropolitan program in coordination with the EM government. In this program, the suburban metro would focus on providing mobility to those willing to travel from the periphery
to

downtown

by

forming

an

integrated

transportation

network.

However,

these

recommendations have not been followed as a result of the absence of implementation
mechanisms of the metropolitan plans developed by COMETRAVI.
The EM has in its planning framework the initiative of the construction of an EM Metro.
This project aims to construct a massive state transportation system that would be connected
to the DF STC Metro. This infrastructure would be independently designed and operated by
its counterpart in the DF. By the end of 2020, the EM expects to have built six subway
metropolitan lines at a cost of approximately 60,720 million pesos and an expected ridership
of 4.2 million passengers per day. On the one hand, this proposal recognizes the political and
economic viability of this new transportation system. On the other hand, it is not aligned with
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the vision of an integrated metropolitan transportation operation and with the eventual
creation of a metropolitan transportation planning and operation agency.
The operation of separate transportation systems in the DF and the EM would force
passengers to make transfers in the system terminals, worsening the current situation of the
terminals and CETRAMs in the STC Metro, in which nowadays more than 900,000
passengers are transferred every day.
The STC Metro transportation share has decreased since it provides service mainly at the
Federal District and that forces users to transfer to other modes. If the MCMA builds an
integrated system that provides service to most of the region, it is expected that the STC
Metro ridership would increase significantly.

3.4.3 MCMA Transportation Operations Conclusion
If transportation planning in the MCMA is fragmented, transportation operations are even
more so. Transportation operations collaboration and coordination between institutions and
jurisdictions are almost non-existent. Moreover, transportation operations are mainly modal
without considering modal transference or modal interaction. The MCMA authorities have
not considered regional operations as a means to reduce traffic congestion and pollution.
The concept of regional operations as it is conceived in developed countries is not
considered at a regional level nor in an integrated manner in the MCMA. There is no
institution or agency in charge of coordinating metropolitan transportation operations.
Additionally, there are no mechanisms by which transportation operators have access to or
influence on transportation. In order to improve transportation operations in the MCMA a
different institutional approach is required.

3.5 Conclusion
The MCMA's transportation problems seem to have exceeded the institutional capacity in the
EM, the DF, and the MCMA. The different and divergent legal, political, jurisdictional, and
organizational frameworks have created different approaches to transportation planning in the
MCMA's different jurisdictions and a lack of coordination of metropolitan transportation,
specifically in the different transportation modes, since there is no integrated planning and
operations at the metropolitan level.
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The main challenge for better regional transportation solutions has been the "reluctance
of most jurisdictions to think outside the box and their boundaries regarding collaboration and
problem solving" (Fosler 1999). This is the case with the MCMA; authorities seek electoral
triumphs rather than fast, safe, and reliable mobility and an efficient metropolitan
transportation system. Each agency confronts competing local priorities and conflicting
interest groups when providing transportation services. This fact demonstrates that public
agencies do not escape from politics. MCMA agencies are no exception.
There has been an acknowledgement of the need for metropolitan planning among all the
stakeholders involved in transportation in the MCMA, including academics, researchers, and
authorities. The need to restructure the territorial strategy due to the limited outcomes and
current status of the metropolitan commissions is established in the DF's Urban Development
Plan. Several attempts have been made to conduct metropolitan transportation planning.
However, there is a lack of instruments to implement such planning. COMETRAVI is a
perfect example of one of the efforts to conduct metropolitan transportation planning in
which, despite the positive outcomes, there is a lack of financial resources or enforcing
mechanisms to implement or deploy its recommendations. COMETRAVI can be compared to
a plan that is prepared without the means necessary for its implementation can be considered
an artifact which inherently lacks the capability to achieve its objectives. The metropolitan
authorities should be able to conduct exhaustive planning along with the capacity and
authority to implement it.
Regarding operations, there is no formal recognition of transportation operations per se or
an institution in charge of them at the metropolitan level. There has not been an attempt to
implement a transportation operations institution or recognize transportation operations as a
means to solve metropolitan transportation problems. Perhaps it is time to either establish a
regional operations architecture that would lead to metropolitan planning coordination and
cooperation or an institution that concentrates or coordinates transportation and modal
operations.
In addition to evaluating each agency institutionally or analyzing planning and operations
individually, it is necessary to evaluate the formal or informal links as well as the
communicating mechanisms that exist between the transportation stakeholders and the
interaction between planning and operations. The US Federal Highway Administration offers
guidance on five areas for collaboration and coordination that operators, planners, and
authorities can use to evaluate and to assess the state of progress in each area--structure,
process, product, resource, and performance (FHWA 2001):
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"Structure:

o

Are there linkages to key constituencies to build support for better system performance?

o

Are there champions/leaders in the region who are committed to working together to gain
support for better system performance?

.

o

Is there a vision shared among operators, service providers and planners?

o

Is operations a regular item on the regional planning agenda?

Process:
o

Are investment decisions made based on the best combinations of capital investments and
operations strategies (performance-base planning)?

o

Do the solutions (project) selection process and criteria yield a level playing field for
operational improvements and investments, and are tools available to show benefits of
operational improvements?

o

Does the region do corridor planning (multimodal), including operational elements (e.g.
incident management)?

o

Are operations performance audits (e.g. corridor) used as a tool for guiding investment
choices?

o

Does the region leverage operations to achieve regional goals ( or meet other commonly
sought outcomes)?

*

Product:
o

Does operations provide a current conditions baseline to calibrate long-range planning?

o

Does a regional concept of operations set performance expectations for regional operators?

o

Do public safety providers and agencies that operate the elements of the transportation
systems acknowledge the regional operations implementations agenda?

o

Has a regional operations action agenda been acknowledged as a necessary input for

TIP/LRP?

o
*

Does the region use market research as the common link between operations and planning?

Resource:
o

Are there linkages to the overall regional transportation planning process for needed
investment in operations?

.

o

Does the region use planning funds to support convening activities for operators and planners?

o

Are resources sufficiently available and flexible to funding for operations?

o

Does anyone at the table see a return on investment of time and other resources?

Performance:
o

Is there a consensus on the need for performance improvement?

o

Have performance measures been developed?

o

Is there an operations performance-based status report?

o

Are real-time and archived data shared, linked, and made accessible to system managers and
delivered to system users?"
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Once the regional collaboration in the MCMA in each of the five areas has been
analyzed, it becomes clear that there is very little cooperation between the MCMA
transportation authorities in terms of planning and operations and that there is limited
interaction and feedback between the planning and operation processes.
The current conditions in transportation planning and operations in the Mexico City
Metropolitan Area require different institutional approaches in transportation planning and
operations in order to improve mobility and reduce environmental and congestion problems.
The evidence presented

throughout Chapter 3 demonstrates

that it is necessary to

institutionalize the transportation planning at a regional level and that it is also important to
improve the transportation operations of the region by building a coordinated and cooperative
transportation network. The large number of authorities and levels of government and the
different political views constrain regional cooperation. Therefore, in order to plan and design
a new institutional framework for the MCMA, it is crucial to understand MCMA politics to
be able to conduct an improved political design of this regional institution.
The lack of coordination of transportation planning and operations in the MCMA requires
the analysis and evaluation of an institutional reform with the objective of improving and
reinforcing regional planning and operations. This reform must be focused on restructuring
the institutions, their functions, and the scope of their responsibilities to a metropolitan level.
The institutional reform must include the metropolitan institutionalization of transportation
planning and operations as well as the availability of resources to perform these tasks.
In the next chapter we will also explore how the metropolitan planning phenomenon is
not exclusive to the U.S. but has extended to several countries and regions in developed and
developing countries where numerous attempts have been made to apply the best institutional
structures for the particular features of a given region. In the next chapter we will explore
these metropolitan experiences and extract the primary lessons to be learned of these
experiences.
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Chapter 4
Metropolitan Transportation Planning and
Operations Experiences in other Countries
The previous chapter provided an overview of how transportation planning and operations are
conducted in the MCMA and the challenges that this metropolitan region is facing. The
present chapter will offer examples of metropolitan transportation planning and operations
experiences in developed and developing countries in order to understand the viability and
challenges of conducting regional transportation planning and operations as well as the
planning and operating a multimodal and intermodal transportation system.

4.1 Introduction
The situation of metropolitan regions is on the public policy agenda.

Populations tend to

concentrate in urban spaces where activities, economic growth opportunities, and a better
quality of life are expected. This urban growth, generated as a result of economic growth, has
caused severe territorial, social, and environmental problems. The economic, social, and
cultural impact of the metropolitan regions goes further than the limits of the cities. These
metropolitan regions are becoming territorial entities that do not fall under local legal
frameworks. Multiple jurisdictions in the metropolitan regions that are insufficiently
coordinated or completely lack coordination and the fragmentation of authority in different
agencies and levels of government have become one of the most difficult elements in the
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governance of these territories. In this framework, transportation is one of the elements that is
affected to a greater degree by this lack of coordination and authority fragmentation. The
decisions taken in the city-center governments in terms of transportation deeply affect cityperiphery territories and the quality of life of their populations. Even more, in some cases the
transportation projects considered by the "city-center" governments do not take into account
the commuting population's needs and interests. The commuting population is neither
represented by these governments nor considered in their decision-making processes. Several
attempts have been made to solve the transportation problem in this complex and fragmented
metropolitan reality. This situation forces the agencies to implement innovative institutional
models to face the challenges of the metropolitan phenomena. Some of these challengers are
to provide metropolitan public services and transportation, the formulation and execution of
metropolitan public policies, and land-use planning.
The objective of this chapter is to provide a comparative framework for the trends in
metropolitan governance and intermodal practices in many cities of the world, in both,
developed and developing countries. This framework will facilitate the application of these
experiences in the MCMA with the appropriate modifications according to the particular
needs of the region.

4.2 Experiences of Some Cities in Developed Countries
Metropolitan planning and operations during the last decades have been practiced in
developed countries such as the United Kingdom and the U.S. The experiences in these
places have been translated into institutional structures that are more capable of implementing
regional transportation planning and operations as well as appropriate funding schemes.
These developed countries, among others, have used these institutional structures to develop
regional architectures to implement ITS technologies in order to improve transportation
system performance. Throughout the following sections, the different experiences of different
cities in developed countries will be explored to highlight the main lessons that can be
applied in the context of the MCMA.
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4.2.1 New Zealand
The New Zealand federal government has always played an important role in transportation
service provision. However, its role has shifted from being the owner/operator of rail, air
transportation systems, and highway arbitration and prescription, to light-handed regulation
(Lee and Rivasplata 2000). The authorities announced in 1991 their intention to have a
"strategically (not operationally), minimally (with as few administrative units as possible);
cost effectively; accountably; and multi-modally" transportation system (Lee and Rivasplata
2000). After the 1991 reform, transportation operations were conducted with a commercial
approach and from a for-profit perspective in order to be able to privatize them. By the mid
1990s, aviation, maritime, and rail sectors, as well as urban transportation had been
privatized, achieving their operational objectives and improving their quality of service. Most
of the government roles and functions were reassigned and mainly acquired by the private
sector, which considerably reduced the size of the central governmental apparatus. For
instance, transportation planning was transferred to local and regional governments and
transportation operations to the private sector.
In 1991, the government enacted the Resource Management Act (RMA) in which
planning was transferred to local and regional authorities. These role of these regional
authorities in the planning process was enforced by the Land Transport Act 1993 which
required the regional authorities to prepare a Regional Land Transport Strategy (RLTS) to be
applied at a regional or at a local level. The RLTS does the following:

"

Identifies the future land transportation needs of the region;

*

Identifies the most desirable means of responding to such needs in terms of safety,
cost-effectiveness, and environmental effects;

*

Identifies an appropriate role for all land transportation modes, including freight and
non-motorized modes;

*

Identifies the best means of achieving the objectives identified above;

*

Includes any regional passenger transportation plan where such plans must be
prepared by any region contracting for and subsidizing public passenger
transportation.

In order to fund and allocate resources to achieve a safe and efficient road system
Transfund New Zealand was created on July 1,
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1996--under the Transit New Zealand

Amendment Act 1995. Transfund New Zealand was independent, non-commercial, and
attached to the federal government, which was responsible for funding surface transportation
and disbursing road user charges, vehicle registration fees, and fuel taxes to the agencies in
charge of New Zealand's road construction and operation. These agencies include Transit
New Zealand, an agency in charge of 10,500 km of roads, regional councils, agencies in
charge of regional transportation planning and funding, and local authorities, which are
responsible for local road networks. Transfund New Zealand has a deep influence on and

relationship with the RLTS.
The

experience

of New

Zealand's

government

regarding

public

transportation

privatization is characterized by the contrasts between the different regions of the country. On
the one hand, in Auckland, there has been an increase in transit ridership and a transit cost
decline, but it has been difficult to maintain the quality of service. In the other hand, in
Wellington, the privatization of urban transportation has been considered a complete success
since it has increased ridership, reduced fares and subsidies, and improved the quality of
service. The evidence of these two cities demonstrates that privatization can improve the
performance of public transportation systems for different indicators such as ridership, cost,
or subsidies. In these two regions, there have been initiatives by the voters to fund regional
projects through locally generated revenues such as parking and vehicle use charges, and
regional fuel taxes. Regional agencies are promoting together with the federal government the
use of more flexible funds to achieve their transportation strategies. Moreover, these agencies
insist on the benefits of having multimodal regional transportation strategies.
Some aspects of New Zealand transportation system case of value to consider are the
inclusion of the private sector in transportation services provision as well as the creation of
regional mechanisms to improve the transportation system including the financial means to
implement their transportation strategies.

4.2.2 Portland, Oregon
The history of metropolitan institutions in Portland illustrates the evolution and trends in
metropolitan governance. In 1979, Portland's metropolitan area citizens decided to replace
their Council of Government with a directly elected regional council and executive agency
that would be in charge of waste disposal, transportation planning, and regional visitor
facilities. In 1995, the votes approved a home ruled charter for the regional government-nowadays

called

Metro--which

primary

functions
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were

long-range

land

use

and

transportation planning. As part of the statutory authority granted to Metro, the regional
government could require the local governments' land use and transportation plans to
conform to the regional framework plan. One of the several positive features of Metro is that
its planning program is subject to extensive public participation through surveys and Metro
Council elections. In the Metro Council elections, citizens express their preferences on
transportation planning by electing those whom they consider best represent their interests to
the Metro Council.
In addition to Portland, Metro includes Multnomah (Portland, Gresham), Clackamas
(Oregon City), and Washington (Beaverton) counties in Oregon. Metro has been selected for
study by the Volpe National Transportation Systems Center because of its regional focus, the
significant level of deployment of intelligent transportation systems (ITS), and transportation
demand management (TDM) mechanisms, as well as transportation systems management
projects that are very operations-intensive.
Metro's main roles consist of project evaluation and selection.
include "hands-on"

involvement in cities'

and counties'

Metro's roles do not

transportation planning and

operations policies; however, it is conscious of the impact of transportation planning and
project selection on daily operations. Portland MPO favors operations, maintenance, and
preservation instead of infrastructure construction or modernization, and this unusual among
transportation authorities (Jackson, Rutyna and DeBlasio 2000). As evidence on this fact,
Portland has a Transportation Operation Center (TOC), which serves as a contact point to
monitor transportation operations 24 hours a day, 7 days a week. In fact, the Oregon
Department of Transportation is planning to implement an integrated operating system for the
different TOCs located across the state.
Metro has developed interagency agreements (IGAs) in order to implement multijurisdictional projects and obtain long-term commitments from the different jurisdictions in
procedural and financial arrangements. The City of Portland currently operates and maintains
950 signals. Many of these signals are located along common corridors and are owned by
other agencies; however, they are operated and maintained by the City of Portland through
agreements among the agencies. This is an example of how cooperation and coordination can
be established through a credible commitment between the different jurisdictions in
transportation operations, which in most cases are not capital intensive.
The Portland TOC performs a wide variety of functions, but mainly serves as a
coordination center for transportation operations in the Portland region. For instance, the
TOC identifies, verifies, and coordinates response activities to a particular incident.
85

Transportation operations on the Portland region are undertaken by employing a variety of
ITS devices that include variable message signs and highway advisory radio. These ITS
devices have been implemented through the Oregon ITS Strategic Plan, which includes the
Portland region. This plan is intended to guide the deployment of ITS technologies over the
next 20 years. The deployment of ITS technologies requires the partnership, collaboration,
and coordination of various public and private agencies and institutions. Therefore, the
Strategic Plan for ITS deployment is developed through a consultation process that involves
public agencies and private sector stakeholders in order to generate consensus and insure the
plan reflects the transportation needs of Oregon.
The ITS concept was not new in Oregon. Several agencies and metropolitan areas had
already implemented some form of ITS by the mid 1990s. However, the level of coordination
and integration across the state did not respond to the need of the state and therefore the
benefits were limited. Nowadays, ITS deployment across the state is classified into regions.
Each region operates a TMC whose functions are to operate and maintain ITS across its
region and to coordinate traffic management strategies with other agencies in the region. The
roles of Portland's TOC are the following (ODOT 1998):

*

Coordinate ITS operations within the region;

*

Operate and maintain ODOT ITS infrastructure;

*

Coordinate incident management and traffic management;

*

Coordinate with local agencies on ITS operations;

*

Coordinate with transit agencies on ITS operations;

*

Develop a traveler information database and disseminate to travelers;

*

Communicate with other TMCs

to facilitate statewide coordination on ITS

operations.

Within this framework of ITS deployment across the Portland region and the State of
Oregon, it is logical to expand the functions of the TOCs to become regional TOCs.
Oregon's ITS program suggests some general principles on the deployment of ITS
technologies in order to get the maximum benefit from individual ITS projects and from ITS
as a whole: 1) permanent sources of funding for operations, maintenance, and staffing must
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be secured prior to committing funds for capital, and 2) certain legal and institutional issues
will have a strong influence on the ability of ITS to achieve its full potential (ODOT 1998).
Some aspects of Portland transportation system case of value to consider are: 1) the
creation of a regional authority directly elected by the population and with the authority to
require local transportation authorities to comply with regional transportation plans; and 2)
efficient transportation services and mobility can be provided by focusing on transportation
operations and developing the ITS architectures to provide more efficient services and
mobility.

4.2.3 California
California's experience in metropolitan transportation planning is extensive. Transportation
planning is undertaken by the California Department of Transportation in the Office of
Regional and Interagency Planning (ORIP) in conjunction with the different districts,
Metropolitan

Planning Organizations"

(MPOs), and Regional Transportation Planning

Agencies (RTPAs). Within the state, there are sixteen MPOs, fourteen of which are also
RTPAs. There are also twenty-eight RTPAs that are not MPOs (CALTRANS 2002). These
agencies are the only ones that receive federal and state funding to undertake transportation
planning activities.
The California Department of Transportation (CALTRANS) prepared a regional planning
handbook in order to provide appropriate guidance to the MPOs and the RTPAs in
transportation planning. In this handbook, they approach Regional Transportation Planning as
a long-term and regional activity that involves the collaboration of local, regional, state, and
federal agencies in order to 1) identify future regional transportation needs, either short or
long-term, and 2) to plan a course of action to satisfy them. The main products of this
regional transportation planning are the Overall Working Programs (OWPs) and the Regional
Transportation Plans (RTPs).
Air quality in California has been one of the reasons to attempt and improve regional
transportation planning. The instruments and mechanisms implemented to improve air quality
are good examples of cooperation and coordination between the different transportation
authorities. As a result of the Federal Clean Air Act (CAA) and the California Clean Air Act
(CCAA), the regional air districts that do not fulfill the air quality standards are forced to

" The Federal Law considers urbanized areas of 50,000 in population to be MPOs.
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implement Transportation Control Measures (TCMs)12 . These measures comprise demand
management techniques, promotion of alternative transportation modes, better integration of
land use and traveler information and assistance. As part of the demand management
techniques, a regional trip reduction program was aggressively pursued. In this attempt to
reduce traffic congestion, regional agencies played a key role. Currently, congestion
management is conducted at a regional level. Lee and Rivasplata (2000) argue that in autooriented cities the appropriate approach is to link transportation funding decisions to
measurable traffic congestion, land use decisions, and transportation demand management
measures.
Callahan (2002) analyzed three cases of regional transportation agencies in the Los
Angeles region and suggested that the agencies created were experiments in regional
governance for the construction of infrastructure projects in this area. There are several issues
in Callahan's research that are worth analyzing such as 1) the institutional design and politics
of the creation of these agencies' and 2) the creation of these regional agencies and how they
can establish regional cooperation. The cases involved transportation agencies of different
political and geographical jurisdictions in the Los Angeles region. According to Callahan, the
approach taken in the L.A. region to address transportation problems involved the
fragmentation13 and consolidation

4

of regional transportation agencies.

The results of

Callahan's analysis will be presented in different sections of this document as they become
relevant.
One of the main achievements of California's regional transportation planning agencies
was the increase of a sale tax in order to create a funding mechanism for the rail transit
system. This funding mechanism was intended to provide multimodal transportation solutions
for the region. The funding capabilities granted to the regional transportation planning
agencies empowered them, transforming them from being mainly planning agencies to
planning, programming, and constructing agencies.
In terms of transportation operations, California has realized since the 1970s that the
traditional way of reducing congestion by building new infrastructure was actually leading to

The introduction of air quality measures was the impulse for regional transportation planning in
California.
13 Fragmentation is the creation of a new unit of government of equal
stature from an existing
organization.
14 Consolidation is the joining together of two or more units of government
of approximately equal
stature to form a new unit of government.
12
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more congestion. Therefore California's goal is to more efficiently operate existing facilities
to keep up with increasing demand. The first important action was to respond faster to
incidents since these incidents were responsible for more than half of congestion in the
highway network. In order to do so, the first Traffic Management Center (TMC) in Los
Angeles, California was created in 1971. This TMC constituted the first attempt to perform
highway management with new technological tools. This system represented the first
operational test of what we now call ITS. Nowadays California has eight Traffic Management
Centers to conduct different transportation operations such as traffic management (network
surveillance, regional traffic control, incident management), transit management (vehicle
tracking, fixed-route operations, demand response transit operations, transit passenger and
fare management, transit security, multimodal coordination), traveler information (broadcast
traveler information, interactive

traveler

information,

dynamic

route guidance), and

emergency management (emergency response, emergency routing).
The implementation of ITS technologies in California has resulted in a significant
increase in effective transportation capacity. The benefits of ITS have been evaluated and
documented by the Federal Highway Administration (FHWA). The greatest benefits in terms
of safety, efficiency, and cost are obtained when ITS technologies are integrated and linked
together so that different agencies can coordinate activities and share information and data in
order to improve transportation quality of service. Effective deployment of ITS requires
planning and a coordinated effort between multiple stakeholders. CALTRANS headed the
effort to create a state regional ITS architecture in order to establish a framework that ensures
that individual ITS components fit together and interact with each other to make the system
work. For instance, in California there were several areas that had already developed regional
ITS architectures. The goal of the state ITS architecture was to achieve effective
communication among ITS regional architectures and technologies to address the potential
interregional coordination.
ITS technologies' deployment through the development of regional architectures in
California followed the process suggested by the U.S. Department of Transportation
(U.S.DOT) the national ITS architecture, which is depicted in Figure 4-1.
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Figure 4.1 ITS Regional Architecture Development Process
Source: (Kimley-Horn and Associates Inc 2004)

Some regions in California established and used some initial steps to identify the first
functional requirements and to prepare a concept of operations among the transportation
stakeholders in order to achieve consensus on systems integration and standards. These initial
steps as well as the architecture development process are considered to be part of the scoping
phase, as shown in Figure 4-2, which will result in the development of a conceptual
architecture. California's guidelines for implementing ITS technologies go further than
establishing the basic regional architecture. These guidelines also include a "High Level
Design" and "Detailed Design" as is described in Figure 4-2.
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Figure 4.2: California ITS Architecture Development Process
Source: (Thomas and Johnson 1999)

The California ITS architecture has already shown its value by bringing together regional
agencies to discuss the use of advanced technologies and further their joint goals of
improving the safety, mobility, and efficiency of the regional transportation system.
Some aspects of California transportation system case of value to consider are the
benefits of continuous experiments with metropolitan governance that resulted in a diversity
of institutional models, and a large number of metropolitan authorities through which
transportation projects are funded. In addition, the acknowledgement by California's
authorities of the importance of the efficient operation of transportation versus building new
infrastructure is another important lesson that could be applied to the MCMA case. Another
lesson of the California experience is the evolution of the transportation operations that led to
the implementation of ITS technologies with their architectures, which have provided
benefits to the different regions of California.

4.2.4 Chicago
The Chicago Metropolitan Area is known for its political fragmentation and antagonism
between the city and its suburbs, which is a situation similar to that between the DF and the
EM in the MCMA. The Chicago metropolitan area has more local governments than any
other metropolitan area in the United States, with more than nine hundred local governments
with taxing authorities. Metropolitan complexity arises in the difficult relationship between
the central city--Chicago--and the suburban areas, which is a recent phenomena. Even though
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Chicago has not tried to annex territory since the beginning of the nineteen century, the city's
strategies of imposing its agenda have left many suburbs hostile and apprehensive. Most
suburban leaders think that Chicago dominates the metropolitan agenda and the legislature,
and therefore they believe that it has affected the suburbs' interests adversely. This distrust
between Chicago and its suburbs has caused a lack of cooperation and an unwillingness to
work together on metropolitan issues.
There was no mechanism for regional governance in Chicago until the last decade. If any
regional service was needed it was provided by the establishment of a special district, which
most of the time was established to provide resources to Chicago. For instance, the creation
of the Regional Transportation Authority in 1974 to obtain resources for the region's public
transit system was in fact the result of Chicago's need to obtain resources to keep the Chicago
Transit Authority in operation. The mechanisms to establish regional governance and
cooperation and coordination in the region were unsuccessful up until the 1990s when
Chicago's authorities assessed the benefits of establishing coalitions with suburban political
leaders. Political factors have fostered metropolitan cooperation and have established
regionalism as a major item in the agenda. One example of these mechanisms of cooperation
and coordination between Chicago and the suburbs is transportation, which will be explored
in the following paragraph.
The Policy Committee of the Chicago Area Transportation Study (CATS) serves as the
Metropolitan Planning Organization (MPO). The MPO functions as a forum in which all
stakeholders interact with each other in order to improve transportation planning and
operations. In this task of improving transportation planning and operations the MPO, the
Illinois Department of Transportation (IDOT) in conjunction with the other areas of the
Chicago Area Transportation Study have deployed Intelligent Transportation Systems (ITS)
in the area which helps to link planning and operations. The focus on linking planning and
operations as a central and crucial part of the decision-making process is reflected in the
institutional structure of CATS, which includes four core functional groups: planning,
programming, operations, and development. Each of these groups has different divisions that
undertake specific roles (i.e. the planning group has the plan development and plan
implementation divisions while the operations group includes the transportation management,
operations analysis, and advanced technologies divisions). In conjunction, the different CATS
groups develop and implement short- and long-term regional plans, plan regional operations,
and implement ITS in the transportation system.
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In order to implement ITS in the northeastern Illinois region, which Chicago is a part of,
CATS has developed an ITS regional architecture. This architecture was developed with the
cooperation of road and transit agencies, which shared the same vision of how the
transportation system would work in the future and how agencies' systems would share
information and resources to provide a safer, more efficient, and more effective transportation
system. CATS acknowledges that the ITS architecture is a comprehensive framework that
includes

all

transportation

stakeholders,

with a particular

emphasis

on

individual

transportation efforts. With the ITS architecture, each transportation project is viewed as an
integral part of a transportation system and a means to promote a more efficient and costeffective transportation system in the years to come.
CATS (2003) establishes that the ITS architecture constitutes a tool that can be used by
different stakeholders such as the following: 1) Planning agencies in order to better reflect
integration opportunities and operational needs in the transportation planning process; 2)
Operating agencies in order to recognize and plan for transportation integration opportunities
throughout the region; and 3) Other public service organizations and individuals who use the
transportation system in the northeastern Illinois regions.
According to CATS (2003), the benefits of a regional architecture focused on the
implementation of ITS technologies are the following:

*

The ITS architecture constitutes a useful tool for planning the evolution of
transportation services and technology deployments;

*

The ITS architecture not only defines the integration between the ITS systems and
the different stakeholders but also defines the information and data flows between
them;

*

The ITS architecture can become a forum where planning and operational institutions
can meet and discuss their concerns and needs;

*

The ITS architecture can become a coordinating opportunity that fosters new
opportunities for leverage funding.

Based on the Chicago case, CATS (2004) asserts that there is a need for the creation of
regional architectures in order to ensure that systems, facilities, and services are coordinated,
cooperative, and integrated. In order to create such architectures and have integrated and

93

coordinated systems, strong leadership and the participation of the private sector in the
transportation services provision are necessary.
Some aspects of Chicago transportation system case of value to consider are the
following: 1) The cooperation between Chicago and the suburban authorities after several
struggles resulted in regional plans and programs that provide not only for the needs of the
central cities but also the needs of the suburban areas; 2) The focus on linking the planning
and operations of the different authorities resulted in more meaningful programs and plans
that accommodate the investment needs of transportation operations; and 3) The creation of
the regional architecture to implement ITS technologies resulted in a more integrated and
coordinated transportation system.

4.2.5 London
London's characteristics in terms of scale, compactness, segmentation, and cohesion make it
a unique city (Roberts, Thomas and Williams 1999). The term compactness refers to the fact
that, in contrast with other cities, London has maintained a green belt around the main city.
There are thirty-three unitary authorities in the London metropolitan area that contribute to
conflict among authorities. Nonetheless and despite the large number of authorities in this
"polycentric

local government system," cohesion is the most striking feature of this

metropolitan area. It has created the capacity for joint action and tight collaboration between
the different levels of authorities.
The history of metropolitan organizations in the United Kingdom (UK) has been
characterized by intermittent progress marked by perennial policy changes and institutional
innovation as well as the sporadic introduction of policy initiatives (Roberts, Thomas et al.
1999). Formal metropolitan planning was first introduced in London in 1963 with the
creation of the Greater London council followed by the introduction of regional authorities in
Scotland. Some of the regional plans and programs of the 1960s and 1970s addressed
problems that were left unresolved and that created difficulties in the metropolitan regions.
Most of these problems were caused as a result of ineffective regional governance
arrangements that led to weaknesses in regional planning strategies. From 1974 to 1986, most
of the metropolitan areas included in their strategic planning land use in conjunction with
transportation,

economic

development,

environmental

improvements,

and

waste

management. However, in 1986 the national government abolished the metropolitan county
councils and the Greater London Council. The government considered that strategic planning
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undertaken by these metropolitan councils in the current circumstances was unhelpful and a
challenge to the central government authority. This metropolitan governance abolition period
did not contribute to an increase in the efficiency or quality of public services (Leach, H. et
al. 1991). However, during the abolition of metropolitan county councils along with the
Greater London Council and the Scottish regional councils, new ways and means of
cooperation and institutional innovation, either formal or informal, substituted for the
existence of this regional level of government. In order to solve the challenges posed by the
centralized decision-making process in urban policy, in 1992, a manifesto intended to change
priorities stated the following as a goal: "a spirit of cooperation and of partnership between
all those involved: a commitment to shift the balance of power away from Whitehall and
towards the regions;

and the need to reduce policy fragmentation

and poor local

coordination"(Roberts 1993).
The main lessons, according to Roberts (1999), of the learning progress of the UK
metropolitan regions in strategic planning are that one needs:

*

Coherence in looking for an adequate metropolitan management and planning model
in different scenarios and circumstances;

*

Competition and collaboration in accommodating the pressures of dynamic labor and
housing markets by providing new methods for metropolitan collaboration;

*

Centralization and devolution in considering the gradual reform and reformulation of
urban policies and attendant tensions in resourcing and implementation;

*

Competence in the creation and acquisition of skills, understanding and powers to
sustain the metropolitan strategic planning function;

*

Confidence in building from a basis of success toward the establishment of best
practices as a norm.

Resistance to metropolitan planning has abated since 1997. Nowadays, in most British
metropolitan areas, the need for strategic metropolitan planning is widely accepted. In fact, in
1999 the Greater London Authority (GLA) was created as a unique form of strategic
metropolitan government for London. The GLA is composed of a directly elected mayor--the
Mayor or London--and a separately elected Assembly--The London Assembly--which is a

95

scrutinizing body composed of 25 members 5 who are elected by the voters of London at the
same time they vote for the Mayor or London. The GLA is in charge of setting up strategies
for transport, urban development, economic development, and the environment. The GLA
also has responsibilities in areas such as transport, policing, fire and emergency planning,
economic development, culture, and environment and health.
As the research in this thesis is mainly focused on transportation, the main analysis of the
metropolitan structure will be focused on transportation. As part of the establishment of the
GLA in the Greater London Authority Act 1999 (GLA Act 1999) section 154, a statutory
corporation called Transport

for London (TfL),

which is responsible

for London's

metropolitan area transportation system, was created. TfL emphasizes public and stakeholder
participation in transportation provision. TfL works closely with London's key transportation
stakeholders such as the boroughs who play a vital role in London's transportation strategy
and operations with other stakeholders like the railway authority and the police.
TfL is responsible for 1) managing London Buses, Croydon Tramlink, and the Docklands
Light Railway (DLR); 2) managing the Underground; 3) managing a network of major roads,
the Transport for London Road Network (TLRN); 4) regulating taxis and minicabs; 5)
running London River Services; 6) helping co-ordinate the Dial-a-Ride and Taxicard schemes
for door-to-door services for transport users with mobility problems; and 7) operating the
traffic lights across London (Transport for London 2005b). The institutional structure of TfL
is headed by the Mayor of London and directed by a Board of whose members are chosen and
appointed by the mayor for their understanding and expertise in transportation matters.
The main role of TfL is to implement the transportation strategy for London, which
comprises a set of policies and proposals to improve London's transportation system, and to
manage or operate transportation services across the metropolitan area. The transportation
strategy for London is the responsibility of the mayor as well as the consulting process with
the London Assembly, TfL, and boroughs, for the development of such strategy.
Transportation operations are the responsibility of the Commissioner of TfL, who heads TfL
and is in charge of day-to-day transportation operations. In summary, TL is responsible for
transportation planning and operations, which enables it to take an integrated approach to the
transportation system.

" The electoral system used to elect the 25 members who constitute the London Assembly includes the
London boroughs, which are equivalent to the DF's delegations and the EM's municipalities in
Mexico. The distribution of these members is proportional to the total votes obtained across the
London metropolitan area.
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In terms of metropolitan operations, the London transportation system is one of the most
complex not only in Europe but in the world. The Greater London transportation system
includes 13,600 km of roads, 3,730 km of bus routes, 205 km of bus exclusive lanes, 329 km
of underground lines, 26 km of DLR lines, 28 km of tramways, and 788 km of national rail
lines that cross the Greater London region. Within this transportation infrastructure, TfL
manages the different transportation modes, a road network of 580 km, 4,600 traffic lights,
and it also regulates taxis and private transportation providers. In this transportation system,
around 27 million trips are made in the Greater London area every day with the following
modal share: 8.5 million by public transport (4.5 million on bus, 3 million on Tube, and 1
million by rail), 11 million by car or motorcycle, 7 million by foot, and 0.3 million by
bicycle.
As mentioned before, London's transportation operations are managed by one single
entity: TfL and its subsidiaries. TfL provides a wide range of transportation operations:
routine traffic and transit operations, public safety responses,
network/facility

management,

planned

construction

disruptions,

incident management,
and

traveler/shipper

information (TRB 2003).
TfL administers traffic operations through London's Traffic Control Center (LTCC),
which monitors London's streets and roads 24 hours a day, 7 days a week. The LTCC has the
goal of maximizing the operating efficiency of London's road network, and it also monitors
and controls traffic in real time and takes the appropriate measures and actions to reduce
congestion. These actions are conducted in coordination with several agencies: police, traffic
signal engineers, and traffic management experts. The LTCC also provides information to
travelers about accidents, construction disruptions, incidents, and other events through a
traffic alert service designed to help travelers to plan their journeys and avoid congestion and
therefore delays. This traffic alert service is described in Figure 4-3 in which the number of
places in each region that are experiencing road congestion is depicted. For instance, in the
SW region there are ten places where congestion has been reported whereas in the N region
there are just three places where congestion has been reported.
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Figure 4.3 London Traffic Alert Service
Source: (Transport for London 2005a)

The information that TfL provides to travelers is not limited to traffic alerts. Due to its
regional and multimodal scope, TfL provides an integrated source of traveler information for
the various modes the agency manages and operates. This information arrangement supports
the notion of intermodalism and approaches transportation from the user's perspective rather
than the agency's perspective. To plan and take a trip across the different transportation
modes, users do not have to consult multiple nonintegrated sources of transportation
information but only the integrated information that TEL provides. The information that TfL
provides includes timetables, fares, ticket information, on-line maps, and journey planners.
The intermodal information provided is the result of the effective coordination of
transportation modes and services that TfL conducts everyday. This coordination not only
improves passenger information by providing integrated information but also allows for the
implementation of integrated payment services. TfL has implemented the Oyster Card as a
integrated payment mechanism that can be used in the Tube, DLR, buses, and tram. Oyster
Card offers such different payment options as seasonal tickets or pre-paid schemes. TfL has
recently introduced a price-capping scheme in which no matter how many trips users make
on one day, once the total cost of the trips made reaches a cap, any additional trips are free.
TfL has an extensive video surveillance network that is used for traffic management and
for traveler and shipper information allowing, them to view real-time images of the street
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network. In addition, this video surveillance network provides the tools for TfL to conduct
camera traffic enforcement. This system has proven to be very effective since London has
seen a decrease in traffic accidents through a reduction in speed and traffic-light running.
Another use of the video surveillance network is the congestion-charging scheme deployed in
London since February 2003. The Congestion-Charging scheme is a five-pound daily charge
for driving or parking a vehicle on public roads within a certain zone located in downtown
London between 7:00 am and 6:30 pm from Monday to Friday, excluding weekends and
public holidays. When drivers are about to enter or drive within the congestion-charging
zone, the video surveillance network located in this area will read the vehicle's plate and
check if the vehicle has already paid the charge or if it is exempt. The congestion-charging
scheme has proven to be an effective mechanism to reduce congestion and improve public
transportation since the resources obtained during the first ten years of using this scheme will
be used for improving public transport in London.
The transportation operations conducted by TfL are numerous, ranging from traffic and
transit management to traveler and shipper information. The TfL feature most worth
mentioning here is the intermodal, regional, and integrated perspective that this agency
confers to transportation operations. This view has had positive impacts on the Greater
London authority transportation system.
Some aspects of the London transportation system case of value to consider are the
creation of a regional authority--TfL--that integrates, plans, operates, and supervises the
Greater London transportation

system, the intermodal and integrated perspective on

transportation operations, and the cutting-edge transportation policies focused on reducing
congestion and improving quality of service.

4.3 Experiences of Some Cities in Developing Countries
Since 1950, most large Latin American cities have experienced common challenges and
problems. Most have spread outwards in an uncontrollable and explosive way beyond the
boundaries of the original cities. This trend has been accentuated by an increase in car
ownership that has translated into increasing signs of pollution and congestion in the central
areas of these cities. These factors have reduced the proportion of the population living in the
central areas, increasing the share living in the suburban areas. Urban sprawl has increased
transportation problems, posing significant demands on local authorities in a limited
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resources environment, and escalating the difficulty of coordination with authorities in the
areas where the city has extended. The approaches of different Latin American governments
in dealing with regional or metropolitan transportation planning are presented in the
following subsections. Examples of regional planning in Santiago, Bogota, Buenos Aires, and
Sao Paulo will be provided.

4.3.1 Santiago de Chile
Chile is administratively divided into 13 regions, including the region that comprises the
Santiago Metropolitan area. Santiago is the capital of Chile and hosts around 5.5 million
people, which represents approximately thirty-nine percent of the country's population.
Santiago produces around 42% of the national GDP. The transportation system of Santiago is
composed of three subway routes (36 kin), 650,000 private vehicles, and 357 transit routes
that are provided by nine-thousand buses. Each day around 7.4 million trips are generated
with a modal share of 61%, 24%, and 12% between public transportation, private vehicles,
and Metro respectively.
Due to Chile's regional organization, most of the public regulating and supervising
mechanisms in public transportation are conducted by the federal Ministry of Transport
through its regional entities. Like Chicago, Portland, and London, the transportation planning
process in Chile is already based on a regional structure. Since 1973, the military government
has conducted regional planning. In regional development and planning policy, the
government uses seven different types of instruments: 1) Financial, 2) Organizational, 3)
Participative, 4) Planning, 5) Human capital, 6) Social, and 7) Economic to improve and
foster regional planning.
The Santiago Metropolitan region has concentrated most of the investment in urban
transportation. More effective planning has been done in this area compared to other regions
of Chile since autonomy has been granted to regional authorities. Since 1990, the Ministry of
Transportation and Planning conducted regional planning and created "sub-autonomous
regional sub-ministries" to undertake transportation planning in order to increase mobility
and the efficient use of existing resources. In order to undertake this institutional reform,
legal and administrative changes were needed to grant financial resources to regional
authorities, and so the National Fund for Regional Development was created. This fund
provided resources for almost one-third of the infrastructure investments in Chile.
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In order to analyze later in this section how transportation planning is conducted and how
the Chilean government is trying to deal with transportation issues it is necessary to discuss
some of the challenges of that Santiago's transportation system is currently facing. The public
transportation system has deteriorated significantly in the last two decades. The deterioration
has resulted in increasing auto ownership and usage, congested infrastructure, increasing
travel times, high accident rates, and environmental problems related to transportation
operations. The main reason for this deterioration is the unstructured and informal manner in
which public transportation is operated. Routes and schedule operations are inadequate. In
addition to this problem, there is another operational issue that is closely related to how the
bus drivers receive their income in Santiago. The drivers receive their income as a percentage
of each passenger's fare. This fosters competition between the vehicles' operators and forces
them to pick up as many passengers as they can to raise their income. As a consequence of
this competition there is a high accident rate related to public transportation vehicles. The
population perceives the public transportation in a very negative manner because of the
vehicles' overcrowding, congestion, lack of security, unsafe and aggressive driving practices,
the vehicles' deterioration, and the pollutants caused by emissions. In addition, the population
perceives an unreliable public transportation in frequency and travel time.
To counter all of these problems, the Government of Chile has developed a plan to
establish a new modern, efficient, integrated, and customer-oriented public transportation
system in Santiago: the Transantiago plan. The design and implementation of Transantiago is
the responsibility of different institutions and agencies involved in public transportation: the
Ministerio de Obras Ptiblicas, Transportesy Telecomunicaciones (Ministry of Public Works,
Transportation

and Telecommunications

or MOPTT),

the Ministerio de Vivienda y

Desarrollo Urbano (Ministry of Housing and Urban Development or MINVU), the Santiago
Metropolitan Region Authority, the Santiago subway, the Comisi6n Nacional del Medio
Ambiente (Environmental

National

Commission

or CONAMA),

and the

Secretaria

Interministerial de Planificacidn del Transporte (Transportation Planning Inter-Ministry
Secretariat or SECTRA). The directing of Transantiago depends upon the Ministry
Committee, which is formed by the executives of the previous agencies and created by
presidential decree.
Some of the objectives of the Transantiago plan are the following: 1) To shift the
transportation system from a un-integrated and competitive service to a complementary and
integrated service; 2) To shift from fragmented and informal business models to structured
and regulated business models; and 3) To shift from a large, low-capacity and unstructured
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fleet to a demand-driven, high-capacity, structured fleet. A more complete description of the
Transantiago plan's objectives is depicted in Figure 4-4. This figure describes the existing
transportation problems when Transantiago plan was implemented and its original goals that
were supposed to be implemented by 2005.
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Figure 4.4 Transantiago Principles
Source: (Etcheberry 2001)

The basic concept

of the Transantiago project consists

of restructuring public

transportation operations and routes. This restructuring process will prevent competition
between vehicles over the same routes, which is one of the main problems of the existing
transportation system. In this context, public transportation routes will be re-designed and
classified into two different services: 1) Trunk routes along the main axis or corridors of the
city and 2) Feeder routes and feeder areas. Feeder routes are intended to satisfy local demand
will transfer passengers to the trunk routes and other transportation modes such as the Metro.
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Both services will operate in a complementary manner with a common, integrated payment
system by mid 2005.
Some other principles or plans of action that have been developed to support this public
transportation restructuring process follow:

"

The modernization of the institutional organization of the service: This entails
restructuring the way in which operators are organized to provide the service;

*

The incorporation of new ways of operating the system: These new ways focus on a
better match of demand and supply that will result in less congested streets;

*

The construction of new infrastructure: The new service standards would require the
construction of exclusive lanes for the trunk routes and more efficient intermodal and
bus terminals;

"

Stakeholder participation: This would involve a stakeholder participation mechanism
as well as marketing campaigns aimed at users. A shift in the thinking of both
providers of the service and its passengers is fundamental for the correct functioning
of the system;

"

The reduction of the environmental impacts of the transportation system.

Another important feature of the Transantiago Plan are the public-private partnerships to
develop it. The business opportunities offered by the Transantiago plan range from the
management and operation of trunk and feeder routes to the construction
infrastructure--street

widening, intermodal

of new

and bus terminals, and other infrastructure

projects. Regarding the management and operation of trunk and feeder routes, the MOPTT
will grant concessions to operate and manage five trunk routes and ten feeder routes, which
are depicted in Figure 4-5. The trunk routes correspond to the lines across Santiago and the
feeder routes correspond to the geographical areas represented with different colors. The
Metro lines and the location of the intermodal and bus terminals are also described in Figure

4-5.
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Figure 4.5 Transantiago Trunk and Feeder Routes
Source: (Etcheberry 2001)

Some aspects of the Santiago system of value to consider are: 1) The creation of
instruments to foster and improve regional planning with means to foster it, 2) The holistic
restructuring process of its urban transportation system to create an integrated and
multimodal transportation system, and 3) The inclusion of private-public partnerships with
effective supervision of such agreements.

4.3.2 Bogota, Colombia
Bogota is the most important urban center and the capital city of Colombia. Bogota has a
population of six million people, which represents about sixteen percent of Colombia's total
population and produces around twenty-five percent of Colombia's GDP. As is the case in
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most Latin American cities, Bogota has had an explosive population growth as the population
has increased by a factor of eleven during the last fifty years. However, transportation
infrastructure and services have not increased at the same rate as the population, and this
imbalance is affecting the competitiveness of the city. As a result of the limited investment in
transportation, Bogota has a congested and inefficient transportation system. These are some
of the problems of Bogota's transportations system (JICA 1997):

"

High levels of traffic congestion: Average speed of 10 km/hr and average length trips
of 70 minutes per trip;

*

Inefficient fleet: More that seventy percent of the trips are conducted in a bus fleet of
different sizes and characteristics with an average vehicle age of fourteen years and
an occupation rate of fifty percent. This results in low income for the drivers of the
vehicles and extended working hours;

*

Inefficient operations: There are sixty-four public transportation companies that
operate 629 routes that compete with each other and with other suburban and
interurban transportation companies;

*

Inequitable Modal Share: 850,000 cars are used for transportation by nineteen
percent of the population, using ninety-five percent of the infrastructure compared to
21,000 buses that provide service to seventy-two percent of the population;

*

Insufficient road maintenance: This forces drivers to reduce average speed and
increases operating and maintenance costs.

These factors are related to one another and are caused by the following issues: limited
government supervision; lack of investment resources for maintenance and construction of
new infrastructure; different legal and institutional frameworks; and inefficient operational
schemes by the transportation companies, which do not have incentives to renew or improve
the operations of their transportation fleet. The operational schemes of the transportation
companies are one of the main causes of Bogota's transportation problems that among other
things have led to a vehicle over-supply in the public transportation of the city. Every
transportation company receives an income that is directly proportional to the number of
vehicles owned and operated, and therefore each transportation company tries to maximize its
income by having more routes and vehicles. Moreover, the operators of the vehicles receive
their income depending on the number of passengers to whom they provide service during a
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given shift. This operational scheme has generated what has been called "la Guerra del
Centavo" or "the Penny War."

The Penny War is the competition among several

transportation companies or vehicles to provide services to passengers. Besides the Penny
War, operational practices and institutional organization has led to higher operational costs,
congestion, and environmental impacts as well as the decreasing competitiveness of the city.
The authorities of Bogota, conscious of the importance of transportation and its influence
in different sectors, initiated an ambitious mobility strategy to solve transportation problems
through the promotion of 1) non-motorized transportation through the construction and
expansion of a pedestrian and bicycle network; 2) the reduction of auto usage through several
administrative and fiscal measures such as a city wide restriction of forty percent of the
vehicles according to plate number during peak hours; and 3)

support for public

transportation through a bus-rapid-transit system called Transmilenio.
4.3.2.1 Transmilenio
Transmilenio is a bus-rapid transit system that resulted from a successful public-private
partnership that balances transportation supply and demand with efficient planning and
centralized control. This system comprises specialized infrastructure including exclusive
lanes for high capacity articulated buses, efficient private operation, an advanced farecollection system, and a new public authority for planning, developing, and controlling the
system.
The Transmilenio system includes trunk and feeder routes operated by private companies
and supervised by a specialized public agency. Trunk routes provide express and local
services using exclusive lanes with a maximum capacity of 45,000 thousand passengers per
hour per direction. This service is provided through articulated buses of 160 passengers. The
trunk routes are integrated operatively with feeder routes through terminal stations, which as
a goal of the system are located every 500 m. (See Figure 4-6). Feeder routes serve the
periphery of the urban area where most of the low-income population lives. Unlike trunk
routes, the feeder routes service is provided by eighty-passenger buses, instead of 160passenger buses, for a flat rate, even if more than one feeder route is used.
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Source: (TRANSMILENIO S.A. 1999)

The operation of both trunk and feeder routes are contracted with private companies
through concession contracts where the conditions and standards for the operation of the
systems are established. These private companies are consortiums composed by local
traditional companies--which in most of the cases were providing the service before
Transmilenio was implemented--and national and international investors. The operators of the
systems are selected through an open-bidding process. The operators are in charge of capital
investments for bus acquisition and fleet operation and maintenance and are paid according to
the kilometers served without being involved in fare collection. The fare collection system in
Transmilenio is a prepaid scheme using electronic cards. The revenues generated are
deposited in a trust fund that pays the operators of the trunk and feeder routes, the companies
in charge of fare collection, and the supervising companies on a weekly basis. A private
concessionaire that is selected through an open-bidding process provides the fare collection
system.
Another feature of the Transmilenio system worth mentioning is the creation of a new
public entity called Transmilenio S.A., which is the owner of the system and is in charge of
planning, developing, and supervising it. In order to do so, Transmilenio S.A. operates a
Control Center where bus operations

are supervised through the buses'
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GPS and

communications systems. The Control Center also receives real-time information about the
number of passengers entering and leaving the station. It uses the information from stations
and vehicles to make adjustments to the service.
Transmilenio's first and second phase were implemented in Bogota at the beginning of
January 2001. These phases comprise three trunk routes (See Figure 4-7) of 42 km in total.
The transportation service along these trunk routes will be provided by more than 470
articulated buses. In addition, more that 100 km of feeder routes will be provided by more
than 241 buses (Monzon 2003).
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Figure 4.7 Transmilenio Phase 1 and 2

Source: (TRANSMILENIO S.A. 1999)

Transmilenio's goal is to capture of 85% of the trips in the Bogota region (Sandoval and
Hidalgo 2000). In order to do so, the Transmilenio system will require the development of a
total of twenty-two trunk routes with a length of 388 km., as described in Figure 4-8, by

2015.
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Figure 4.8 Projected Transmilenio Bus Network for 2015
Source: (Sandoval and Hidalgo 2000)

The Transmilenio system is a component of the Mobility Strategy developed by the
Bogota government as part of a structural change in the transportation system of the region.
The benefits of the first years of operation of the Transmilenio system have shown the
viability and possibilities of providing an integrated, efficient, and high-quality transportation
service that reduces environmental impact, traffic accidents, and congestion as well as
increases travel speeds and fleet operational productivity. In addition, the Transmilenio
system has shown the viability of having innovative public-private partnerships and private
participation mechanisms in Colombia.
In terms of regional transportation planning, the institutional response of Bogota and the
different authorities of the region for addressing regional issues is the Mesa Regional BogotdCundinamarca(Regional Board Bogota-Cundinamarca or MRBC). The MRBC constituted a
viable and immediate alternative to analyze problems and implement policies and programs
in an integrated manner by the different entities of the region within Bogota--compared to the
problems associated to the creation of a Metropolitan entity or other institutional model
scheme.
One of the regional issues that the MRBC wants to address is mobility at a regional scale.
The objective of the MRBC is to select a set of transportation projects that should be
implemented in the short term, as well as to establish a set of actions to start continuous

109

metropolitan transportation planning in the region. For instance, the MRBC suggested the
planning, design, construction, and operation of the extension of the Transmilenio route to
Soacha.
The main aspect of the Bogota transportation system of value to consider is that despite
the recent nature of the regional mechanisms for transportation planning, transportation
stakeholders have reached consensus in the development of transportation policies to achieve
an integrated and multimodal transportation system in the Bogota region.

4.3.3 Buenos Aires, Argentina
Argentina is a representative and democratic federal republic constituted by 23 provinces and
the Federal Capital, the boundaries of which originally corresponded to those of Buenos
Aires city. The Federal Capital, however, has extended beyond its boundaries like the Federal
District in Mexico. Currently, the Buenos Aires metropolitan area's population is about 11.5
million including the Federal Capital, which has a population of almost three million people.
Even though the demographic distribution is not similar to the MCMA, the political and
jurisdictional situation is very similar in the sense that there is a federal district in which is
concentrated most of the region's political, social, cultural, and economic activities that has
extended beyond its original boundaries. Different agencies and levels of authority coexist
within the Buenos Aires Metropolitan Region. This co-existence has generated some
jurisdictional conflicts that have made it difficult to deploy solutions by consensus and to
articulate jurisdictionally metropolitan coordination. The national government, the Buenos
Aires City government, the Buenos Aires Provincial Government, the Great Buenos Aires
municipalities, and the cross-jurisdictional entities also coexist within the Buenos Aires
Metropolitan Region. Each of these entities has specific and in some cases different
objectives. As a result, the institutional responses to the solution of metropolitan problems,
such as transport, have not been articulated in a regional manner, due to the lack of interjurisdictional and inter-sectorial cooperation.
The Argentinean Constitution allows for the creation of regional agencies for economic
and social development. In terms of transportation, the Argentinean national government
enacted in November 1998 Law 25.031 in which was created the Ente para la Regulaci6n del
Transporte en el Area Metropolitana(Metropolitan Area Transportation Regulation Entity or
ECOTAM) (Sabsay, Garcia et al. 2002). This agency was supposed to be in charge of the
urban and sub-urban transportation planning and coordination in the Buenos Aires
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Metropolitan Region; however, ECOTAM roles are restricted since its participation is limited
to an advisory role. Some of the attributions granted to the ECOTAM follow (Sabsay, Garcia

et al. 2002):

*

To propose coordination policies, plans, and programs for the transportation system;

*

To propose regulatory rules for the transportation systems as well as a regulatory
framework for fares, subsidies, concessions, and permissions for cross-jurisdictional
transportation services;

"

To evaluate any project, plan, or beneficial program for the urban transportation
system in response to a request from any jurisdiction;

*

To assess the regulatory and legal frameworks targeted to the transportation system
in response to a request from any jurisdiction.

The legal framework in which ECOTAM was created does not require the commitment
of or the coordination and cooperation among the different jurisdictions. The ley de adhesidn
or adherence law renders jurisdictional regulation by ECOTAM voluntary. Up to now, just a
few authorities are regulated by ECOTAM and apparently this situation will not change in the
short or in the long term. This fact threatens the existence of ECOTAM and highlights the
need for a new legal framework that strongly supports the creation of cross-jurisdictional
entities. This new legal framework must create laws that will act as strong mechanisms to
require the different jurisdictions to comply with metropolitan authorities rather than weak
voluntary agreements that do not force them to cooperate.
As was mentioned above, ECOTAM has as part of its mission transportation planning
and coordination. Nonetheless, its role is limited since it is just an advisory entity and only
acts in response to specific requests of particular entities. Furthermore, the adhesion law
limits even more the roles of this agency since it does not allow for any function transference
from the different entities to ECOTAM. As long as the legal framework and regulation do not
provide a legal mechanism to enforce the participation and cooperation of the different
government levels in the new agency, metropolitan planning will continue to be unfruitful. It
is necessary, as in the MCMA case, to have either financial or legal incentives that foster
collaboration

and

coordination.

The

different

proposals

to

improve

metropolitan

transportation planning and operations in the Buenos Aires metropolitan area include
incentives such as additional financial resources for the authorities that are willing to
cooperate.
111

The political, economical, and jurisdictional similarities of the Buenos Aires metropolitan
region with the MCMA make further study and analysis worthwhile. The coordination and
collaboration mechanisms applied in the Buenos Aires could be applicable to the MCMA.
Many Argentinean policy makers do not believe that it is viable to create a metropolitan
authority since the authority's powers will overlap with federal, state, and local authorities
(Sabsay, Garcia et al. 2002). These policy makers suggest that a framework for conducting
activities at a metropolitan level should be created by a gradual and flexible process. This
process should be based on a specific framework that allows for the existence of
collaboration and coordination agreements. These agreements would be developed to solve
problems related to a particular sector such as transport and to conduct certain activities or
specific projects that would require an inter-jurisdictional scope.

4.4 Sao Paulo Metropolitan Area Transportation Authority
The analysis of the Sao Paulo Metropolitan Area is particularly relevant because of its
similarities to the MCMA in several factors such as population, urban sprawl, auto ownership
and usage, transportation culture, and economic and political importance for the country.
Therefore, throughout the following subsections, the experience of Sao Paulo in metropolitan
transportation planning and operations will be explored in greater detail than the cases above.

4.4.1 Background
In 2000, the Sao Paulo Metropolitan Area

(SPMA) had a population of approximately

seventeen million people. The metropolitan region of Sao Paulo is the largest industrial center
in Brazil and generates more than thirty percent of Brazil's gross national product. This
industrial development in conjunction with increasing car ownership has fostered urban
expansion, increasing the Sao Paulo's regional several times in the last decades. Currently,
the Sao Paulo Metropolitan Area comprises thirty-nine municipalities. The rapid population
growth has caused severe problems in different sectors, including transportation. Quality of
transportation service in Sao Paulo is poor. Transportation service has not grown at the
appropriate rate and transportation fares have been growing steadily. These facts have had a
significant negative effect on modal share, increasing auto ownership and use and thus
increasing road congestion and environmental impact. Therefore, the SPMA authorities have
faced important challenges in confronting these metropolitan transportation problems.
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4.4.2 Sao Paulo Institutional Framework
The Brazilian constitution defines three levels of government: federal, state, and local. Each
of these levels has specific roles in transportation provision. The federal government is
responsible for interstate passenger transport, including all airports and major marine ports.
State governments take care of intercity passenger transport, and local governments manage
their local passenger transport systems. In terms of metropolitan transportation, there is a sort
of "institutional vacuum" in metropolitan areas. Metropolitan institutions exist legally and
some governors define "metropolitan secretaries" for specific issues, such as urban
development or transport, which is the case in Sao Paulo. However, their roles are not clear
and their decisions and plans do not have enforcement mechanisms to assure implementation.
The evolution of the metropolitan transportation institutions in Brazil has faced several
drawbacks.
In 1974, the Brazilian government created nine metropolitan entities for the nine main
metropolitan areas of the country. The agency created for Sao Paulo, Empresa Paulistade
Planejamento Metropolitano (Sao Paulo Metropolitan Planning Agency or EMPLASA),
originally focused its activities on transportation and water resources. Currently, this agency
is only focused on urban development and transportation. In 1978, important institutional
changes were implemented in order to develop a transportation system that would provide
service beyond Sao Paulo's border. In order to do so, the state government created the
Empresa Metropolitana de Transportes Urbanos de Sao Paulo (Metropolitan Public
Transport Agency or EMTU/SP). The EMTU/SP integrated the expertise of the planning
units of the Metro Company, the State Traffic Engineering Authorities, the Greater Sao Paulo
Agency (EMPLASA), and thirty-six municipalities. The projects of EMTU/SP were funded
partially by the State of Sao Paulo through the Fundo Metropolitano de Financiamientode
Investimentos (Metropolitan Investments Financing Fund or FUMEFI).
The main role of the EMTU/SP was to harmonize and coordinate the interactions on the
one hand among federal, state, and municipal authorities and on the other hand between
governmental and non-governmental authorities in the transportation sector. Some of the
main projects supported by the EMTU/SP were the following (Barat 1990):

*

The undertaking of physical and operational improvements to the metropolitan bus
and trolley-bus networks along major transport corridors in order to improve the
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overall frequency of public transport in specific corridors and to achieve better
integration of inter-municipal and municipal buses that converge on Sao Paulo;
*

The introduction of strategically located metropolitan transport terminals on the
periphery of the Sao Paulo Metropolitan Area in order to promote efficient and
effective integration of the various transportation modes;

*

The extension of legal and administrative arrangements, such as fares clearing among
operators and integrated tickets;

*

The construction of Sao Paulo's second metro line.

The EMTU/SP had the positive effect of translating community preferences into
programs and projects through a process of public consultation and discussion with
transportation stakeholders. In addition, the EMTU/SP gave the Sao Paulo communities a
strong political base to participate in transportation projects through institutional and informal
channels. However, the EMTU/SP was dismantled in 1980 by a new state government that
viewed it as a source of conflict between the different levels of government. The metropolitan
scope of transportation planning was reconsidered a few years later to establish the current
metropolitan institutional structure in Sao Paulo.
The state of Sao Paulo created the Secretariade Transportes Metropolitanos(Secretariat
of Metropolitan Transportation or STM). The STM is responsible for suburban railways
(CPTM), the subway, and the intercity bus system (EMTU). STM has some difficulties
coordinating daily operations and future infrastructure or service provision. This happens in
all metropolitan areas since STM has to coordinate its actions and programs and collaborate
with local transportation agencies.
The agency in charge of transportation in the city of Sao Paulo is the Secretaria
Municipal de Transportes (Secretariat of Municipal Transportation or SMT), which is
responsible for taxis, general traffic operations, and regular bus passenger transportation-train and subway systems are a state responsibility. Two large public enterprises are linked to
SMT. The first is Sao Paulo Transportes (Transport of Sao Paulo or SPtrans), which is
responsible for contracting and controlling bus services by private operators. In the past it
was called Compania Municipal de Transportes Colectivos (Municipal

Company of

Transport or CMTC) and had up to 3,000 buses, which were responsible for up to 30% of
daily passengers, until its services were privatized in 1992-3. The second is the Cia de
Engenharia de Trdfego (Traffic Engineering Agency or CET), which is responsible for
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planning and operating daily traffic. Both enterprises had worked in an uncoordinated way
for a long time, preventing the planning of coordinated actions. Only in the last few years
have some attempts been made to make them work together. The attempts were partially
successful. Nowadays, CMTC and CET do not plan or implement any major action without
talking to each other. Additionally, a new effort to merge both entities into a single one is
being considered but with strong negative reactions on the part of the employees. In addition
to SMT, the city of Sao Paulo has the following urban planning agencies-Secretaria
Municipal de Planejamento (Secretariat of Municipal Planning or SEMPLA) and Empresa
Municipal de Urbanizagdo (Municipal Urbanization Agency or EMURB), which are
responsible for urban planning, zoning codes, and special projects such as urban renewal,
which includes local transport plans. There is a lack of coordination among these urban
planning and transportation agencies: SMT, SPtrans, and CET.
This subsection has presented the evolution of the institutional framework related to
transportation.

The

following

section will

explore

how these

institutions

conduct

transportation planning and its outputs: the transportation plans for the SPMA.

4.4.3 Sao Paulo Planning Framework
Up until 1995, transportation planning in Sao Paulo was a responsive mechanism in
which transportation projects, especially the projects of the main subway network of Sao
Paulo, were developed as a result of a transportation shortage in a specific area. In 1995, the
government of Sao Paulo launched the first attempt to develop an integrated, multimodal,
regional transportation plan: ProgramaIntegrado de Transportes Urbanos (Integrated Urban
Transportation Plan or PITU). This transportation plan constituted a step forward compared
to the traditional transportation process since this plan assessed the existing situation and
developed a forecast for the transportation system.

The principles established in the PITU

generated a new form of integration of the existing transportation system, a new distribution
of government responsibilities, and new ways of financing the metropolitan transportation
system. The integration of existing metropolitan transportation agencies established in the
PITU resulted in the consolidation of the management, operation, and supervision of
metropolitan

transportation

into a

single

agency,

the

Secretaria dos

Transportes

Metropolitanos (Secretariat of Metropolitan Transportation or STM). In addition, new roles
for the execution, organization, and coordination of metropolitan policies were given to SMT
with the integration of its structure with the Fundo Metropolitan de Financiamiento e
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Investimento (Financing and Investing Metropolitan Fund or FUMEFI) and the Empresa
Metropolitana de Planejamento da Grande Sao Paulo (Metropolitan Planning of Great Sao
Paulo or EMPLASA). Among the programs and projects in which SMT has been involved
are the expansion of medium- and high-capacity transportation modes at the metropolitan
level and the continuous planning process that resulted in the development of the Plano
Integrado dos Transportes Urbanos para 2020 (Integrated Urban Transportation Plan 2020

or PITU 2020).
The integration between the different transportation modes, as a result of PITU, was
enhanced new dimensions with the introduction of free transfers between the Metro and the
metropolitan railways as well as between some other transportation modes. Another form of
modal integration was the introduction in 2002 of Metropass, a smart card for the
metropolitan transportation system that is used as a common payment mechanism for some
transportation modes of the SPMA. Other actions developed as a result of the PITU were the
restructuring of the metropolitan bus routes and the bidding process for the concession of
transportation routes for the SPMA. All of these actions were part of PITU 2020, which will
be presented below as a valuable example of integrated, consensus-based, multimodal,
regional transportation planning.
4.4.3.1 Plano Integradode Transportes Urbanospara2020 (Integrated Urban Transportation
Plan 2020 or PITU 2020)
The Plano Integrado dos Transportes Urbanospara 2020 (Integrated Urban Transportation
Plan 2020 or PITU 2020) is the first transportation plan developed in the SPMA that
acknowledges the impact of transportation on the metropolitan region and reflects the quality
of life desired by Sao Paulo inhabitants. It is also the first time that a transportation plan was
developed with the participation of the different government levels and stakeholders of the
region. PITU 2020 seeks to be a dynamic and continuous planning methodology rather than a
static one, to integrate social, economic, and political changes and to involve the entities
responsible for metropolitan transportation planning and operation in this planning process.
PITU 2020 has significant differences from PITU, which SMT has been using since
1995. PITU is still a program of the SMT and a work and coordination instrument that
registers the actions and programs that have already been undertaken. This means that a
project that is included in PITU 2020 as well as resources, and contracts in progress or
negotiation become part of PITU with its objectives, resources, and responsibilities clearly
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established. In summary, PITU 2020 is a plan that establishes the vision of the transportation
system while PITU establishes the factors needed to make its implementation viable.
As mentioned before, PITU 2020 represents the future vision of the SPMA transportation
system. PITU 2020 contains detailed proposals for infrastructure (railway, subway and BRT),
operations

(bus lanes

enforcement,

and traffic) and demand

management

(license plate

electronic traffic control, etc.). While consensus between

scheme,

transportation

stakeholders was reached on PITU 2020 due to the intense public participation process
undertaken by the SMT, PITU 2020 lacks the enforcement mechanisms that would allow it to
be implemented at the metropolitan level. Local or regional authorities decide which projects
they implement. If a specific project involves more than one authority, those authorities
discuss the viability of the project. However, no authority is prohibited from building or
implementing any project, even if it is contrary to what it is established in PITU 2020.

4.4.4 Sao Paulo Operational Framework
As mentioned in previous subsections, several agencies or institutions conduct the operation
of the transportation system in Sao Paulo. On the one hand, the STM, which depends on the
Sao Paulo state government, is in charge of the suburban railways, the subway, and the
intercity bus system. On the other hand, the SMT, which depends on the Sao Paulo city
government, is in charge of the bus passenger transportation system, taxis, and general traffic
operations. The transportation services provided by SMT are conducted through its
subsidiaries SPtrans and CET, the roles of which will be discussed in further detail. The main
operational challenge in SPMA is the lack of coordination between the transportation services
focused on the metropolitan region and the transportation services focused on Sao Paulo as a
city. The different agencies in charge of transportation operations conduct transportation
operations for their own transportation modes without interacting. For instance, SPtrans has
as one of its roles the promotion of an integrated urban transportation system. To promote
such a system, SPtrans has created a project named Interligado, which advances the use of
trunk and feeder routes with the objective of improving the existing transportation system of
the city of Sao Paulo. The trunk routes use high-capacity articulated buses in exclusive lanes
in order to serve large demand corridors and integrate them to the city center. These trunk
routes are complemented by feeder routes that use smaller buses and vans to integrate the
transportation system. The Interligado project is depicted in Figure 4-9, in which trunk and
feeder routes are indicated. The Interligado project proposes granting concessions for
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providing service in the feeder routes in particular regions of the City of Sao Paulo to private
companies.

The city of Sao Paulo has divided its jurisdiction into regions that have been

concessioned to different consortiums that comprise different transportation companies.

Figure 4.9 Sistema Interligado
Source: (SPtrans 2002)

The Interligado project seemed to be an efficient transportation restructuring project;
however, the project is limited to the city of Sao Paulo and does not account for metropolitan
transportation, which represents a high percentage of the trips undertaken in the region.
SPtrans has implemented a bilhete unico or "one ticket" service by which by paying just
one fare, the user may travel during two hours, taking as many buses as the user needs.
However, this bilhete unico can only be used in the city of Sao Paulo on buses and minibuses that belong to the city's bus system. The possibility of using this service in the trains,
metro, and intercity buses is still being evaluated. SPtrans has improved the modal transfer
centers of the city as part of the Interligado project in order to be able to adequately
implement the bilhete unico service. These transfer centers are now intermodal terminals
which are safe and efficient. However, most of the transportation operations are like the
bilhete unico or the modal transfer centers; they are focused on the city of Sao Paulo without
considering the metropolitan context.
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The Cia de Engenharia de Trcifego (Traffic Engineering Agency or CET), is responsible
for planning and operating daily traffic. Among the transportation operations conducted by
CET are traveler information, incident management, traffic management and enforcement,
and traffic light coordination. The CET currently has five traffic management centers, which
have improved the operations of forty percent of the traffic light system and have
implemented an extensive video surveillance network to improve traveler information and
reduce congestion. In addition, the CET has implemented a camera traffic light enforcement
program that has reduced traffic violations and accident rates. The benefits of the changes
implemented by the CET are substantial; however, the main drawback of the CET is that its
role is limited to the city of Sao Paulo even though its benefits can be perceived far beyond
the Sao Paulo boundaries.
As previously discussed, the coordination between the institutions

in charge of

transportation operations in SPMA is still limited. Part of the evidence for this is the
existence of just one metropolitan bus corridor that traverses four cities of the area: Sao
Paulo, San Andre, Sao Bernardo, and Diadema. This corridor carries around 220,000
passengers per day and is highly accepted and used by the users. The railway system, for
example, is poorly integrated into the transportation system as is the subway, which is located
in the city of Sao Paulo and does not reach metropolitan areas.

4.4.5 Sao Paulo Key Aspects
The main aspects of the Sao Paulo transportation system that are of value for MCMA
consideration are the following:

"

The

metropolitan

transportation

planning

conducted

by

a specific

agency--

EMPLASA--that is also in charge of metropolitan transportation modes such as
suburban railways, the subway, and the intercity bus system.
*

The existence of an agency in charge of planning and operating daily traffic--CET-that is in continuous communication with the different transportation modes and in
particular with the public bus agency. One important characteristic of the CET is that
it has decentralized its operations due to the scale and complexity of the Sao Paulo
transportation system. Nowadays, the CET has five traffic management centers
distributed across the SPMA.
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*

The metropolitan, continuous, and long-term planning process that resulted in the
development of the PlanoIntegrado dos Transportes Urbanospara 2020 (Integrated
Urban Transportation Plan 2020 or PITU 2020) for the SPMA.

*

The Interligado project through which the SPMA authorities restructured their
transportation system. The Interligado project advanced the use of trunk and feeder
routes. Sao Paulo authorities have improved the intermodal transportation by
providing a bilhete unico or an integrated payment mechanism in some transportation
modes and enhancing the transfer centers between the different transportation modes.

4.5 Lessons Learned
There are several lessons learned from the analysis of the metropolitan transportation
planning and operations experiences of different cities around the world. One of the main
lessons obtained from the examination of these different metropolitan organizations and
institutional structures is that there is no single institutional model that guarantees the success
of metropolitan transportation planning or operations. As we can see from the different cases,
institutional organization is not the element that ensures success in metropolitan agendas. The
Bogota case, in which there is no formal metropolitan organization, demonstrates that change
in thinking and a renewed vision of collaboration and coordination are what is needed to
approach the metropolitan agenda.
The major changes that metropolitan regions have made to their transportation planning,
operations and intermodal practices represent important policies and actions that the MCMA
could adopt and adapt according to its needs. The different cities explored in this chapter are
approaching the metropolitan transportation challenges in the following ways:

*

Metropolitan regions are establishing entities in charge of planning and coordinating
investments in the metropolitan region that promote integration and financing
mechanisms for the financial sustainability of transportation plans at the metropolitan
region level;

"

Metropolitan regions are creating regional entities that are in charge of transportation
operations in order to perform better infrastructure management and to reduce
congestion instead of increasing capacity through major investments in capital
projects. These regional transportation operations centers are often the result of the
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implementation of ITS technologies throughout the entire region. The regional
architectures

developed

for the implementation

of ITS

have

improved

collaboration and coordination between the transportation stakeholders

the

of the

different regions;
*

Metropolitan regions are structuring and integrating their urban transportation
systems by establishing high-, medium-, and low-demand routes and providing
services that satisfy transportation service demand. In the provision of these services,
the public and private sectors are building partnerships for different business models
that provide social and private benefits;

*

Metropolitan funds or financing mechanisms are being developed in metropolitan
regions to guarantee the financial sustainability of metropolitan planning and
operations;

*

Metropolitan regions are adopting urban transport, land use, and air quality strategies
into their visions of the future development of the metropolitan transportation sector.

These approaches to the transportation challenges in different metropolitan areas are
particularly valuable for the MCMA. Some of them respond to some of the problems the
MCMA is currently facing. The MCMA authorities should be able to learn from these
metropolitan experiences and apply them to the MCMA context. However, the needs of the
MCMA are different than the other metropolitan areas. There will not be one uniform
institutional, economical, or financial model that will satisfy the needs of every state or
metropolitan area. The objective is to try to apply the institutional, political, technical, and
governance lessons from the different metropolitan areas to design a new governance
mechanism for the MCMA.
Chapter 5 will provide guidelines and frameworks for conducting regional strategic
transportation planning in general and for regional planning and operations architectures in
particular.
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Chapter 5
Regional Strategic Transportation Planning
The previous chapters introduced the problems faced by the MCMA in implementing
metropolitan planning and operations as well as how other countries and cities are trying to
solve their metropolitan planning and operations problems. This chapter will explore the
frameworks developed at MIT for Regional Strategic Transportation Planning (RSTP) that
include guidelines and steps for developing Regional Planning and Operations Architectures.
In addition, this chapter will highlight the importance of regional planning and operations,
provide guidelines for regional planning and operations within their institutional contexts,
and establish some key principles in regional transportation planning and operations.

5.1 Introduction
Dealing effectively with current transportation challenges such as congestion, air pollution,
and sprawling development requires more than simply planning and constructing new
infrastructure elements. It necessitates a comprehensive expertise and a wider range of
participation and cooperation among stakeholders. The scope of these challenges is normally
regional, creating impacts across different jurisdictions, and so they cannot be efficiently and
effectively tackled by individual governments. The goal in solving these challenges must be
to align transportation decision-making with the geography of the regional economies.
Therefore, the alternative is to approach these transportation problems at a regional or a
metropolitan level, understanding the region as the functioning economic entity. Some of the
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driving factors that favor the creation of regional organizations are (Booz Allen & Hamilton

2001):

"

The recognition of a critical regional need: congestion mitigation, an environmental
concern, the provision of a more effective emergency response or the implementation
of a program or plan that requires the creation of a regional organization;

*

The inability to meet the need through existing organizational processes due to
multiple jurisdictions or the inability of adequately conducting regional activities,
either planning or operations;

*

Visionary or influential leadership, which plays an important role in the creation of
regional organizations;

"

Availability of funding, which can act as the stimuli to bring stakeholders together to
coordinate the interactions between organizations and partners.

The MCMA's current situation corresponds to the first two driving factors described by
Booz Allen & Hamilton (2001). It has critical regional needs as well as congestion and
environmental problems, and so far has been unable to meet such challenges via the existing
institutional structures. Therefore, as the above list of factors suggests, the most appropriate
option for the MCMA would be to approach these challenges at the metropolitan level.
The shift in the scope of transportation planning from local to regional cannot be
instantaneous and must be undertaken considering six factors (Stanley 1997):

*

Mission Shift: from infrastructure provider to management of mobility;

*

Obsession for the Customer: performance measures based on customer experience;

"

Collaboration: cooperation and collaboration between different modes, institutions,
and jurisdictions;

*

Integration: integration of services, functions, and assets;

*

Information Technology: implementation of Intelligent Transportation Systems
(ITS), providing links between customers and partners;

*

Organizational Structure Change: new institutions, roles, and cooperation
mechanisms are unavoidable as a result of these changes.
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Roberts et al (1999) suggest that metropolitan transportation planning is a "regional,
strategic activity concerned with the identification, analysis, agreement, articulation and
implementation of policy priorities in an integrated and coordinated manner for an entire
metropolitan [transportation] system." In the case of the MCMA, however, what is the
rationale behind regional or strategic transportation planning and operations? This question
will be answered in the following subsections.

5.1.1 Why Regional?
Today, the drivers of prosperity are increasingly sub-national, based in cities and regions
(Porter 2001). According to Kinichi Omhae (1993), we are witnessing the emergence of
"region-states." Supplier networks, customer relationships, and firms' decision-making are
regionally instead of locally-based. Additionally, commuting trips and commercial and
industrial relationships

are increasingly

crossing jurisdictional

and state boundaries.

Transportation in general and traffic flows in particular are regional in nature instead of local
or statewide.

Thus, transportation

planning should be undertaken in a regional or

metropolitan manner since regional or metropolitan planning is better suited to solve spatial
rather than sectoral issues. The territorial scale of transportation planning and operations
should correspond to the economic scale. Other arguments in favor of regional planning are
improved efficiency, environmental gains, economic development, and greater equity. Of
equal importance as the scope of planning are the level of integration of metropolitan
transportation systems and the mechanisms to coordinate and integrate them. In the case of
the MCMA, there is consensus about the desirability of regional transportation planning and
operation; however, there are current no mechanisms that ensure this regional approach or
cooperation and coordination between stakeholders.

5.1.2 Why Strategic?
Strategic planning should be an anticipatory mechanism to respond to transportation needs
rather than a response mechanism for crisis management. It should also try to avoid
unnecessary conflicts and to provide a decision-making comparison framework that assesses
and evaluates former, current, and new solutions to existing problems. As Hart (1976) claims,
strategic planning must be focused, differently than tactical planning, on a long-term horizon
taking into consideration the objectives, goals, priorities, and implications of operation
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programs. In other words, strategic planning implies that even while focusing on long-term
plans planners should define a preferred scenario for the current situation and should establish
immediate actions, development programs, and means to implement them.
Strategic planning must aim to achieve the following (Roberts, Thomas et al. 1999):

*

To establish a long-term vision and strategy for a metropolitan region;

*

To provide sufficient detail to guide lower-tier plans and other proposals or likely
actions;

*

To offer an analysis and assessment that is based on the interdependence of sectoral
activities and functions;

*

To provide the functions for sustainable development that which seek to balance
economic, social, and environmental goals;

*

To be comprehensive;

*

To reflect and allow for interaction between national policies and local priorities;

*

To be sufficiently robust to cope with changing circumstances;

"

To reflect the views of stakeholders within and outside the metropolitan region;

*

To incorporate mechanisms for monitoring and review.

The process of strategic planning includes sequential steps, according to Mintzberg (1994):

"

Strategic Thinking: In this step individuals and institutions devise an appropriate
strategy. This process comprises two phases. First, strategic planning must analyze
the internal and external environment, conditions, and priorities of the institution.
Second, it should plan the formulation of the strategy;

*

Strategic Formalization: In this step the strategic planning is converted into specific
actions, procedures, and plans that must be then deployed at the human/institutional
level.

The strategic planning process must acknowledge the presence of uncertainty in
institutions and therefore be conducted with enough flexibility to adapt the actions of the
institution to a changing environment. Such flexibility must be developed by the human
resources of the institutions in the strategic planning process rather than by established plans
or programs.
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5.2 Regional Strategic Transportation Planning
The beginning of formal transportation planning in the US was developed as a result of a
mandate in 1962 that required transportation planning as a condition for receiving federal
funds. Congress insisted that the transportation planning process was to be conducted using
what has been called "3C planning": continuing, comprehensive, and cooperative (Goetz,
Dempsey and Larson 2002). The cooperative requirement insisted on cooperation between
the different levels of government. Since then, several attempts have been made to try and to
capture the current trends and needs of the transportation planning process, including the
relationship between land use, transportation, and the environment, and the links between
transportation and economic development. Among some of the needs that transportation
planning should be able to capture is the regional character of transportation planning since
congestion, urban sprawl, and pollution defy jurisdictional and political boundaries. In
addition, this framework should be able to keep pace with technological changes and use
them to benefit the transportation system.

5.2.1 Regional Strategic Transportation Planning Background
The first significant steps in Regional Strategic Transportation Planning were taken during
the 1990s with the Intermodal Surface Transportation Efficiency Act (ISTEA) and the
Transportation Equity Act for the 21st century (TEA-2 1). These acts set the stage in the US to
change the role of Metropolitan Planning Organizations (MPO's) in transportation planning
and funding, which were the most important mechanisms for conducting RSTP. Although
MPO's had existed since the 1950's, they had been part of the State Departments of
Transportation, which just conducted advisory activities. In 1992, ISTEA modified the
relationships between the MPO's and the different transportation stakeholders-State
Departments of Transportation, transit agencies, and local governments--by making them
more influential and giving them uniform functions and responsibilities. Since ISTEA,
transportation planning has been conducted at the regional level, and MPO's have received
the responsibility of fund allocation. In addition, ISTEA broadened the membership of the
MPO's governing larger areas and required MPO's to include representatives of local
governments, agencies operating major transportation systems, and state officials. ISTEA and
its associated regulations also required the MPO's to develop short- and long-term
transportation plans outlining detailed priorities, policies, and strategies for a given region's
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transportation system in the next three and twenty years respectively. In 1998, TEA-21
empowered, to an even greater extent, the MPO's by transferring to them the responsibility of
allocating specific funds for transportation planning. This empowerment provided a new
motivation

for transportation

planning,

causing

local

authorities

to

take

regional

transportation planning more seriously. TEA-21 also provided the criteria to fund and to
review their transportation plans. Both acts, ISTEA and TEA-2 1, emphasized multi-modal
transportation, agreements with non-traditional partners, and extensive citizen involvement.
Some of the functions established by ISTEA and TEA-21 for the MPO's were the following

(FHWA/FTA 2004):

*

Establish a regional transportation framework: design and manage a framework to
foster a legitimate and equitable transportation decision-making process;

*

Evaluate alternatives: analyze and assess realistic and available transportation
alternatives according to the size and complexity of the region;

*

Maintain a Long-Range Transportation Plan (LRTP): such a plan comprises
elaborating and sustaining a long-term transportation plan (20 years) for the
metropolitan region in order to promote mobility and accessibility for people and
goods, to foster an efficient transportation system, and to improve quality of life;

*

Develop a Transportation Improvement Program (TIP): such a program includes the
elaboration of a short term plan (3-5 years) based on the Long-Range Transportation
Plan in order to accomplish region's vision and objectives, taking into consideration
regulation, operations, management and funding means;

"

Involve the public: citizens and key stakeholders must participate in the previous four
tasks.

The schematic representation of these functions is depicted in Figure 5-1. This figure
defines a framework for the Metropolitan Planning Process proposed by the U.S. Department
of Transportation. As is shown in Figure 5-1, the planning process should reflect a region's
vision and goals. While this approach might seem natural to most transportation planners, it is
not natural in the current situation of the MCMA where the scope is still mainly local. The
framework also considers the development of capital and operating strategies and their
evaluation. Again, these considerations are not typical in the MCMA case where the
investments are mainly focused on capital projects. In addition, the framework considers the
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development of short- and long-term
mechanisms.

The process

transportation plans and their implementation

introduces sustainability and financial perspectives

in its

incorporation of feedback loops. It assesses the impact of transportation on the environment
and evaluates the transportation plans in a resource-constrained and economic development
environment. The Metropolitan Planning Process is conducted in a resource-constrained
environment by elaborating a financial plan that includes not only new capital investments
but also operational and maintenance costs.

StrD

U
TraNtworme n

C

3

C

C)
Dwvakpnnnt of
Treantio wptnm
Program

Q

pm o t
jP r C 4D v alo

C

4
0

Figure 5-1 Metropolitan Planning Process

Source: (FHWA/FTA 2004)
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As Sussman, Sgouridis, and Ward (2004) point out, the U.S. DOT Metropolitan Planning
Process is far from being a state-of-the-art planning process since it does not include any
reference to changes in institutional organizational structure or responsibilities. However, it
represents a step forward in the transportation planning progress compared to the current
reality of the transportation planning process in the MCMA.

5.2.2 MIT Regional Strategic Transportation Planning Frameworks
The Massachusetts Institute of Technology (MIT) has conducted extensive research in the
Regional Strategic Planning Process. MIT's first views on regional planning were developed
in the research project ReS/SITE (Regional Strategies for the Sustainable Intermodal
Transportation Enterprise), which established a framework to develop a new generation of
Regional Strategic Transportation Planning (RSTP). Nowadays, MIT recognizes the need for
a more holistic view to the RSTP process, adding an engineering-process approach to this
process and considering RSTP as a Complex, Large-Scale, Integrated, Open Systems
(CLIOS). In the following subsections, a more detailed description of both frameworks, the

ReS/SITE RSTP and RSTP as a CLIOS, will be provided.
5.2.2.1 ReS/SITE Regional Strategic Transportation Planning Framework
At the end of the 1990s, the MIT Regional Strategies for the Sustainable Transportation
Enterprise (ReS/SITE) research group developed a new framework for regional strategic
transportation planning after analyzing different strategic transportation plans around the
world. The research group wanted to develop a framework that would respond to the current
shortcomings in transportation planning and areas where improvement strategies were
needed. Some of these shortcomings the framework addressed were: 1) Intermodalism, 2)
Technology Scanning,

3) Freight, 4) Economic

Integration, 5) National Information

Infrastructure, 6) Master Plan Perspective, and 7) Human Resource Development.
The ReS/SITE framework that addresses these seven shortcomings comprises 5 basic
components (See Figure 5-2): Scenarios; Regional Strategic Transportation Plan (RSTP); a
Comprehensive Regional Architecture (CRA) that indeed comprises a Regional Planning
Architecture (RPA) and Regional Services Architecture (RSA); System Management; and
Feedback Loops.
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Figure 5-2 ReS/SITE Framework
Source: (Makler 2000)

As described in Figure 5-2, scenarios represent an input to the regional planning process
since scenarios provide parameters in which the future of the transportation system could
evolve. The objective of the strategic planning process will be to develop a transportation
system that performs efficiently in different scenarios. Pendleton (1998) points out that the
use of scenarios could consist of suggesting two to four of them in which the transportation
system future can evolve in a structured manner in a strict cause-effect analysis.
The RSTP process will produce as an outcome a vision of the transportation system
capable of responding to the scenarios outlined in the scenarios-building process. Pendleton
(1998) cites Yang, Sussman, and Martland (1996) who proposed in the ReS/SITE framework
seven-steps that can be used as a model for RSTP:

*

Step 1: Establish the vision;

*

Step 2: Document the context;

*

Step 3: Inventory the current situation;

*

Step 4: Identify regional strengths, weaknesses, opportunities, and threats (SWOT);

*

Step 5: Identify and evaluate potential futures;

*

Step 6: Develop a plan of action;

*

Step 7: Establish a continuing process.
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It is beyond the scope of this research to conduct an exhaustive analysis of each of these
steps. However, it is worth mentioning that ReS/SITE RSTP framework considers a longterm vision for the transportation system and regional strategic transportation planning as a
continuous process.
The main two outputs of the RSTP are the Regional Infrastructure and the Regional
Architectures, which in fact include a Regional Operations Architecture and a Regional
Planning Architecture.

The Regional Infrastructure output is the traditional output of the

transportation planning process that contains a "wish list" for the infrastructure that the region
is trying to develop. In contrast, Regional Architectures represent the institutional component
of the

regional

transportation

system

and

include

institutional

relationships

and

responsibilities.
The term Regional Architectures has been defined as "the framework that describes how
various transportation institutions will interact in order to provide integrated services in a
metropolitan-based region" (Pendleton 1998). Therefore, as part of regional strategic
transportation planning, Jonathan Makler (2000) suggests that a comprehensive regional
architecture must include a Regional Planning Architecture (RPA) and a Regional Services
Architecture (RSA). A Regional Services Architecture could be replaced by a Regional
Operations Architecture (ROA) in order to reflect the activities focused on providing day-today transportation operations. As suggested by Makler (2000), Regional Planning and
Regional Operations Architecture must overlap. This overlapping must be transformed into a
strong link between regional operations collaboration and coordination and regional
transportation planning and decision-making. Stronger links between these two activities will
result in better plans, programs, and investments and will improve customer services in the
different modes, jurisdictions, and institutions.
System Management is a short-term activity that is directly associated with the
performance of the system. System Management represents the operation of the system by
reflecting the short- and long-term transportation

and economic

development

goals

established in the Regional Transportation Plans that will be translated into Regional
Infrastructure and Architectures.
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5.2.2.2 RSTP as a CLIOS16
Sussman, Sgouris et al. (2004) propose CLIOS as a framework that has special relevance for
RSTP since this framework addresses not only technological issues related to the planning,
management, operations, and maintenance of transportation systems at the regional scale but
also institutional issues at the same level. Therefore, the CLIOS process will be analyzed in
order to understand how the RSTP concept could be developed within the context of the
CLIOS process.
5.2.2.2.1 Complex Large Integrated Open Systems (CLIOS)'7
The CLIOS process is conceived as an organizing mechanism for the analysis of system
structure and behavior, with the ultimate goal of providing strategic options to improve the
system, and deploy and monitor these strategic options. CLIOS is an acronym used to
describe the following (Dodder, Sussman and McConell 2004):

*

Complex: composed of different interrelated units that include components and
subsystems with imperfectly known relationships in degree and nature, with different
magnitudes, and time-scales;

*

Large: because of its "large" impact in magnitude and geographic extent;

*

Integrated: because of its feedback loops between the different subsystems;

*

Open: because of its holistic view, which includes diverse perspectives such as
social, political, and economical;

*

Systems: a group of elements that together constitute an entity.

The CLIOS process is a three-stage process that is subdivided into twelve steps for
analyzing complex socio-technical systems. The stages are representation, design, evaluation,
and selection, and implementation. Each stage is made up of several steps that are depicted in
Figure 5-3. The first stage in the CLIOS process is system representation where the system's
structure and behavior is described.

This representation phase is used to understand

This subsection is based on Sussman, J. M., Sgouridis, Sgouris P., Ward, John L. (2004). An
Engineering System Approach to Transportatoin Planning: Regional Strategic Planning as a CLIOS.
Cambridge, Massachusetts Institute of Technology.
17 This subsection is based on Dodder, Rebecca S, Sussman, J. M., McConnell, Joshua B (2004). "The
Concept of the 'CLIOS Process': Integrating the Study of Physical and Policy Systems using Mexico
City as an Example."
16
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institutional complexity. The second stage, once the investigators understand the system, is
the design, evaluation, and selection stage where different policies or solutions are developed
and tested against the system model with viable robust strategies eventually produced. This
stage is used for improving the system's performance through the development and
evaluation of alternative options. Finally, the third stage is the implementation stage where
the chosen solution is implemented and monitored.
The outputs of CLIOS by stages can be summarized in the following way:

*

Representation: system description, issue identification, goal identification;

"

Design and Evaluation: identification of performance measures, identification and
design of physical performance improvement options, evaluation of options and
uncertainties;

*

Implementation: implementation strategy for options, creation, and evaluation of
institutional performance improvement options, post-implementation evaluation.

With such a structure, the CLIOS process represents a life-cycle framework that includes
problem definition, problem solving, strategy implementation, sustainment, and feedback.
The feedback between the different steps emphasizes the notion that CLIOS is an iterative
process that can be refined through the different steps and drafts of the cycles.
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Source: (Sussman 2004)

The CLIOS process can describe a wide range of systems. It includes the physical and
institutional characteristics of the system and integrates social, economic, and, political issues
into an engineering systems perspective.
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5.2.2.3 The RSTP as a CLIOS'8 Process
Having analyzed the CLIOS process, let us describe how the RSTP process can be structured
using the CLIOS process and how each of the steps of the CLIOS process can enhance the
transportation planning.
5.2.2.3.1 Representation
0

Step 1: Describe System: Issue and Goal Identification

In this step the goal and issues that are considered important as part of the CLIOS process
must be established. In this case, as for RSTP, Sussman et al. (2004) recommend that

"A regional transportation plan should ensure an adequate,
efficiently operated, robust, and secure transportation
network that minimizes total societal benefits with a
sustainable framework."

The goals in transportation planning might be different from region to region depending
on the level of development of the transportation system of the region, the perception of
the transportation goals, and the economic situation of the country.

*

Step 2: Identify the Major Subsystems of the Physical Domain

As defined in the CLIOS process, a system contains different subsystems nested within
the institutional sphere. In the case of RSTP, these subsystems are the economy, land use,
environment, and transportation. The CLIOS process considers a multi-dimensional
approach with participation of the various stakeholders. In addition, CLIOS describes the
structure of complex systems since it offers scalability to detail and inter-relations based
on the organizational tools of nesting, layering, and expansion.

This subsection is based on Sussman, Joseph M., Sgouridis, Sgouris P., Ward, John L. (2004).
An
Engineering System Approach to Transportation Planning: Regional Strategic Planning as a CLIOS.
Cambridge, Massachusetts Institute of Technology.
18
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*

Step 3: Represent Components in the Physical Domain and Organizations in the
Institutional Sphere

This step involves the development of mental models to represent the system, including
its subsystems. Within the institutional sphere, the models must include public and
private organizations such as metropolitan planning organizations

(MPO's), state

transportation departments, or transportation service providers. The CLIOS diagrams-based on nesting, layering, and expanding--provide a visual representation of the
different subsystems and their inter-relations. Sussman et al. (2004) assert that the
ultimate goal of the representation stage is to create an experimentation platform where
the existing infrastructure, organizational structure, and impacts on the economy, land
use, and the environment are fully represented.

*

Step 4: Describe Components and its Links
A. Describe Components of the Physical Domain and Organizations of the
Institutional Sphere
B. Describe links among Components and Organizations

This step is the development of the CLIOS diagram. A good description of the
subsystems and its components as well as the interactions between them ensures the
understanding of the CLIOS process.

*

Step 5: Seek Insight about System Behavior

This is the final step of the representation stage. In this step once there is a mental model
of the CLIOS, the system's behavior can be studied. One of the methods that can provide
us with a good insight of the behavior of the system and will allow us to proceed from a
static to dynamic representation is Stakeholder Assisted Modeling and Policy Design
(SAM-PD), developed by Mostashari and Sussman (2004). This method uses the concept
of system dynamics as a base model to visualize the interaction between the different
subsystems in a dynamic fashion.

At the end of the representation phase, the CLIOS process should be able to provide a
clear description of the CLIOS's subsystems, its components, and stakeholders. At this point
in the CLIOS process, it is possible to develop the first draft of the transportation system
"architecture"--transportation planning and operations architecture--which is defined as the
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institutions that plan or operate the transportation system and the relationships among them.
These architectures constitute the first approach in the iterative process between the current
status of the transportation system and the established goals at the beginning of the CLIOS
process. In other words, the first representation of the transportation system corresponds to its
current state in this iterative process, and the analysis of the current state will lead to
conclusions about how the transportation system should be changed by the end of the design,
evaluation, and selection and implementation stages. Once the current transportation system
architecture has been developed and once there is a clear understanding of the system's
components and stakeholder interactions, it is possible to propose and develop strategic
options to improve the system as will be explored in the next stage--Evaluation/Design.
5.2.2.3.2 Design, Evaluation, and Selection
In this stage of the process different strategic options are developed in order to achieve the
ultimate goal established in Step 1. Based on the first stage, in the design, evaluation, and
selection stage the RSTP is defined in more detail by taking into consideration fleet,
technology, and the environment.

0

Step 6: Refine system goals and identify performance measures

This step includes refining the goals and providing the strategic options that will
contribute to enhancing the economic competitiveness of the regions. Sussman et al.
(2004) argue that a transportation plan is important not only for providing an efficient
transportation system but also for creating a competitive regional advantage. Among the
strategic policies that can foster regional competitive advantages are the following:
o

Institutional integration through an improved regional planning architecture;

o

Operations planning and a regional operations architecture;

o

Modal integration on the infrastructure level;

o

Informational integration using ITS and provision of ITS infrastructure;

o

Facilitation of freight traffic to ensure reliable access to markets and
manufacturing inputs;

o

Coordination of land-use policy and transportation issues;

o

Coordination of environmental policies that result in enhanced quality of life.
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In order to evaluate the success or failure of these different strategic policies different
performance measures should be applied to assess regional competitiveness and
economic development, environmental quality and sustainable resource use, and the
equitable distribution of benefits.

0

Step 7: Identify and design strategic options for service performance improvements

This critical step involves envisioning and designing strategic options to achieve the
goals established in Step 6 and provide competitive advantages to the regions.

The

strategic options may vary depending on the type of project and the particular strategic
goals. For each policy, project, or goal, different strategic options will be evaluated.
However, any given strategic option might contribute to achieving more than one goal.
For instance, in the case of the MCMA if one of the goals is to provide institutional
integration or to develop a regional planning architecture, the different options could be
the different institutional models such as Agreement/Contract, Special District/Authority,
Annexation/Consolidation,

or

Metropolitan

Government.

The

regional

planning

architecture could create a stable organizational environment that will improve and make
more efficient relationships with the private sectors, that will enhance the integration of
different transportation modes, and that in the end could have an impact on reducing
congestion and pollution.

0

Step 8: Flag areas of uncertainty

Step 8 is crucial in the strategic decision-making process since it highlights the need for
in-depth understanding of quantitative models and their areas of uncertainty in order to
inform the decision-makers and stakeholders of the limitations of these models.
Particularly in the RSTP process, strategic decisions

are made with significant

uncertainty since demand and economic and environmental impacts are based on
forecasts of future demands with the associated level of accuracy that uncertainty
represents.

*

Step 9: Evaluate physical and institutional strategic options and select those that
perform "best" across uncertainties

The evaluation of the strategic options integrates all the previous steps into the decisionmaking process. The established goals and the strategic options to achieve them--which
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were developed in the previous steps--need to be evaluated on a quantitative and
qualitative basis in order to choose the project that is expected to perform in a costefficient manner in different scenarios. Sussman et al. (2004) suggest a combination of
system modeling tools--that include the SAM-PD mentioned in Step 5 and scenario
planning 19

20--to

assist in decision-making.

5.2.2.3.3 Implementation
The implementation stage is the final phase of the planning process; however, this stage could
be one of the most difficult if the previous stages have not been properly conducted either in
the evaluation of the strategic options or the regional architectures.

a

Step 10: Design Strategy for Implementation in the Physical Domain

This step involves the development of the initial actions for the actual implementation of
the chosen strategic option such as financing strategies, construction scheduling, services
pricing, stakeholder or institutional consensus, and authorizations.

*

Step 11: Strategy for Implementation in the Institutional Sphere

This step stresses the importance of the challenges that can be faced in implementing
regional planning or operations architectures or any strategic option that require an
institutional change.

*

Step 12: Post-implementation Evaluation and Modification

In this step, the performance of the system is compared to the goals set out in the
previous steps. In this context, Step 12 acts as an evaluation stage for a new iteration in
the CLIOS process.

As Sussman et al (2004) point out, the most difficult undertaking in this process is the
need for institutional change in order to achieve the viability of the different strategic options

19 Scenario planning involves the projection of a number of possible futures that can have an impact on
the performance of the system.
20 For further reference on scenario planning: Schoemaker, P. J. H. (1995).
Scenario Planning: A Tool
for Strategic Thinking. Sloan Management Review 36: 25.
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and systems. Institutional change, in which a new institutional architecture is developed for
transportation planning and transportation operations, is a further outcome of the RSTP
concept in addition to the traditional plan for regional infrastructure.
5.2.2.4 ReS/SITE and RSTP as a CLIOS framework comparison
The ReS/SITE and RSTP as a CLIOS frameworks provide comprehensive guidelines in the
development of Regional Strategic Transportation Planning process for a metropolitan area.
Both frameworks provide valuable insights in the RSTP process. The RSTP as a CLIOS
framework does not provide a substitute for the ReS/SITE framework, but it demonstrates the
benefits that the CLIOS process can contribute to RSTP. These frameworks are not
contradictory; however, each one's differences make it valuable. For instance, the ReS/SITE
contains an explicit acknowledgement of the Regional Planning and Operations Architectures
as an output of the Regional Strategic Transportation Plan, as well as of the linkage between
them, as a factor that would affect the transportation infrastructure. In contrast, RSTP as a
CLIOS presents Regional Architectures as strategic options that could affect the economic
competitiveness of a region. Let us explore the objective of creating Regional Architectures
and which elements each framework provides for developing them.

5.3 Regional Architectures
The process of creating architectures is central to creating working systems that meet defined
needs in defined ways within certain constraints (Crawley, de Weck et al. 2004). As this
definition implies, the concept of the creation of architectures could be applied in various
sectors and their activities. In the past, the concept of architectures has been used in the
military or in the computer industry to describe how the components of a system would
interact together. Nowadays, the architecture concept is applied in many sectors, including
transportation, as we will discuss later.

5.3.1 Introduction
The application of the concept of Regional Architectures to transportation emerged as a result
of the implementation of Intelligent Transportation Systems (ITS) in a particular region. A
regional ITS architecture establishes a framework that describes which interfaces can exist
between ITS components, how they exchange information, and how they work together to
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deliver ITS user service requirements. This architecture includes the following (FHWA

2004):

*

Description of the Region;

*

Identification of participating agencies and stakeholders;

*

Operational concept, including roles and responsibilities of participating agencies,
and stakeholders;

*

Any agreements needed for operation;

*

System functional requirements;

*

Interface requirements and information exchange with planned and existing systems;

*

Identification of applicable standards;

*

The project sequence necessary for implementation.

Nowadays, the development of regional architectures is considered as a "transportationplanning tool that looks beyond projects that are currently planned. It provides a plan for the
evolution of transportation services and is extremely important for the sequencing of
technology deployments" (CATS 2003). In the end, the objective of developing Regional
Architectures is to have more effective transportation systems through the improvement of
institutional relationships by better planning new infrastructure and better managing existing
infrastructure. To do so, a region must evaluate the institutional arrangements that govern its
transportation system through a regional architecture that addresses the following questions
(Pendleton 1998):

"

What institutions are responsible for planning and operating the transportation system
in the region?

*

How do these institutions relate to each other, and what is the underlying political
environment?

*

How can the current institutional arrangements be improved?

*

How can the responsibilities and objectives of these institutions be better aligned
with the transportation goals of the region?
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The development of Regional Architectures should be followed by the consistency
principles (Pendleton 1998):

*

A regional architecture should support the interoperability standards defined by
[higher level] architectures;

*

A regional architecture should be a consensus based document that has the approval
of all participating institutions;

*

A regional architecture should describe the types of information that will be
exchanged between a region's institutions;

*

A regional architecture should support the integration of user services;

*

The geographic

scale for a regional

architecture

should transcend

political

jurisdictional boundaries.

These consistency principles provide some guidelines for defining some of the features
regional architectures should have; however, it does not provide a framework for developing
them. The ReS/SITE and RSTP as a CLIOS have actually included as part of the RSTP
framework a methodology for developing regional architectures,

as explained in the

following subsection.
5.3.1.1 ReS/SITE and RSTP as a CLIOS framework for Regional Architectures
The Regional Strategic Transportation Planning frameworks developed at MIT--ReS/SITE
and RSTP

as a CLIOS--contain

guidelines

for defining

and specifying

Regional

Architectures. Both frameworks stress the importance of developing regional architectures as
means to improve and enhance transportation systems. Indeed, the RSTP as a CLIOS process
identifies the development of regional architectures as a means to improve the economic
competitiveness of a region.
On the one hand, the RES/SITE research group proposes the following steps to develop a
regional Architecture:

"

Identify the institutions;

*

Identify the subsystems;

"

Classify the institutional relationships;

*

Build the architecture.
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On the other hand, the RSTP as a CLIOS framework, in its representation stage described
in previous subsection and depicted in Figure 5-4, provide the methodology for developing
regional architectures. Sussman et al. (2004) introduce the concept of regional architectures,
including both planning or operations architectures, in the design, evaluation, and selection
stage as strategic options to improve the economic competitiveness of a region; however, the
steps of the representation stage are in fact the methodology for developing regional
architectures. The first iteration of the RSTP as a CLIOS process describes the current state
of transportation planning. The representation stage of RSTP as a CLIOS process allows us to
identify whether a new regional planning or operations architecture is needed to improve a
transportation system. One of the benefits of the engineering systems approach developed in
the CLIOS process is the possibility of applying a CLIOS approach to the development of
regional architectures.
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Figure 5-4 RSTP as a CLIOS: The Representation Stage
Source: (Sgouridis, Sussman and Ward 2004)

Both frameworks aim to provide a clear description of the current interactions and
relationships of transportation organizations and their subsystems, with the ultimate objective
of providing a new form of institutional organization in order to achieve a particular goal.
This new form of institutional organization would constitute in fact a new regional
architecture.
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The ReS/SITE framework does not consider the improvement of an existing regional
architecture. It is a diagnostic mechanism that explores how the data, information, and
resources are shared between organizations.
The RSTP as a CLIOS framework considers the representation process as the regional
architecture development process in which the existing institutions of a region are analyzed
including its subsystems and linkages. Then, the RSTP as a CLIOS framework includes as
one of its strategic options the development of Regional Architectures in the design,
evaluation, and selection stage.
Since this thesis is focused on the institutional perspective of the transportation system
and the development of a regional architecture as one of the key strategic options to improve
the MCMA transportation system, the following subsection will provide a framework
specifically targeted to develop regional architectures for the MCMA.
5.3.1.2 Regional Architecture Development Framework
Diagnosis of an existing institutional framework and recommendations to improve such
institutional framework as well as describe it in the form of regional architectures described
in the previous paragraph are the main focus of this research. Chapter 3 described the
challenges faced by the MCMA in providing metropolitan transportation planning and
operations and the need for developing a new institutional structure in order to improve the
MCMA's transportation system. The next step is to provide a graphic representation of these
challenges as well as recommendations for improving transportation planning and operations
in the MCMA. The focus of this research is on the development of new regional architectures
for the MCMA as strategic options with the ultimate goal of improving the metropolitan
transportation system in order to improve the MCMA's competitiveness and quality of life
for its citizens.
In order to do so, a framework for developing regional architectures is proposed for the
case of the MCMA that is adapted to the specific scope of this research. This framework for
the development of a regional architecture--which is based on ReS/SITE and RSTP as CLIOS
frameworks--consists of the following steps:

Step 1: Identify the objective or goal of the regional architecture: The development of
regional architecture should be based on a specific objective that could be the provision of
transportation services in a region, the development of a metropolitan plan, or the
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improvement of the metropolitan transportation planning in a particular region. The
development of architectures is strictly related to the institutional side of the RSTP.

Step 2: Identify the institutions or organizations: In this step, a general inventory of the
institutions involved in the achievement of a Regional Architecture would be provided.

Step 3: Describe the organizations and their linkages: This step requires describing the
jurisdictional and institutional accountability of the different institutions in addition to the
information, data flow, and decision-making hierarchies.

Step 4: Build the existing architecture: The concept of building architectures consists of
representing organizations as nodes and the relationships among them as links between these
nodes in a particular context, either physical, geographical, or jurisdictional. The description
of Step 3 will allow us to assess whether a new institutional organization is needed or what
level of change must be established in the current institutional structure.

Step 5: Prescribe new institutional needs and build the new architecture:

This step

involves alternatives to developing new institutions, a new mission, or a different pattern of
linkages between the organizations to allow the organization to meet the goals defined in the
first step. In the RSTP as a CLIOS framework, this step is part of the design, evaluation, and
selection stage. An implementation analysis of the strategic options developed in this step is
beyond the scope of this research.

Throughout the steps of this Regional Architecture development framework the views of
the different stakeholders would be crucial, either by providing information on the linkage
between stakeholders or by providing feedback about the strategic options that would
improve

the

system.

The

development

of strategies

for

implementation

and

the

implementation process are beyond the scope of this research.
The development of regional planning and operations architecture arises out of the need
to consider the organization of planning institutions in order to develop integrated sets of
plans as well as the organization of operational institutions in order to provide integrated
operations. These architectures, even though they will be developed using the same
framework, imply different considerations and will produce different results. These different
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outcomes will result because of the differences in planning and operations that will be
explored in the following subsection.
5.3.1.3 Differentiating and Linking Planning and Operations
In the traditional transportation model, transportation planning and transportation operations
are conceived as two separate activities

with limited interaction and with different

frameworks and requirements. On the one hand, transportation planning is mainly focused on
infrastructure projects, demand, goals and funding constraints.

On the

other hand,

transportation operation involves a set of activities with a short-term or real-time scope such
as incident response or work zone management. Transportation planning envisions how the
transportation system will be in the medium- to long-term while transportation operations
addresses how the transportation system will perform on a daily basis. These activities,
planning and operations, are often conducted independently. Planning is conducted without
considering short-term transportation operations and operations without considering regional
transportation planning goals. However, nowadays the increasing demand on transportation
systems and the need to provide more efficient transportation services requires a strong
linkage and regular feedback between these two activities. This linkage between planning and
operations represents the process of planning for operations. The current transportation
system demands not only transportation infrastructure but also the efficient operation of this
transportation infrastructure to improve transportation system efficiency, reliability, and
safety.
Transportation planning and transportation operations are indeed very different in nature,
requirements, and scope. One of the differences between planning and operations is the time
frame of their actions. Another difference is the outputs of these two activities. Whereas the
outputs of planning are plans, programs, and in general transportation planning documents,
the output of transportation operations is day-to-day transportation performance of mobility,
reliability, safety, security, and accessibility, among others.
Despite their differences, transportation planning and operations must be strongly linked
to each other to improve decision-making and the efficiency and effectiveness of the
transportation system. The need to develop the relationship between transportation planning
and operations

stems from the need to reflect on investment decision-planning and

operational goals and objectives. This linkage between transportation planning and operations
is defined by Makler (2000) as Comprehensive Regional Architecture. This concept
represents the link between planning and operations as an overlapping between these two
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activities. This overlapping represents the interactions between operators and planners
necessary in order to develop more consistent transportation plans.
The benefits of linking transportation planning and operations are several and are
distributed equally among planners, operators, and users. The FHWA (2004) considers eight
specific linkage opportunities looking towards a more integrative approach that connects
transportation planning and operations: "1) Data Collection and Sharing, 2) Performance
Measurement, 3) Congestion Management Systems, 4) Institutional Arrangements,

5)

Funding and Resource Sharing, 6) Regional ITS Architecture, 7) Regional Transportation
Systems Management and Operations Project, and 8) Regional Concept for Transportation
Operations". In one way or another, this thesis will address all these concepts in order to
improve intermodal integration through Regional Planning and Operations Architectures in
the MCMA. In other words, the present research will explore the opportunities and benefits
as well as the challenges that come with a better institutional organization of the MCMA in
planning and operation with the ultimate focus of improving intermodal integration.

5.3.2 Regional Planning Architecture
As mentioned in the previous subsection, regional transportation planning is mainly focused
on the infrastructure needs of a region. These infrastructure needs are addressed by the
institutions involved in transportation planning at a regional level, which are the institutions
in charge of the actual development of the projects plans, as well as the programming and
budgeting of the projects. The development of Regional Architectures, in this case for
transportation planning, should provide us with a clear representation of the decision-making
process and priority-setting at the regional level. The analysis of the federal, regional, and
local transportation plans offers good insights of the regional transportation decision-making
process as well as local and regional priorities. In addition, it gives us a clear representation
of the level of interaction, relationships, cooperation, and coordination between the regional
transportation institutions.
The Regional Planning Architecture development process is based on a framework that
emphasizes the transportation planning institutions at a regional level, their lines of
responsibility and communication, as well as data flows among these institutions. This
emphasis is clearly stated in Makler's (2000) definition of Regional Architectures: a
"Regional Planning Architecture is a framework that describes how various transportation
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institutions will interact in order to provide an integrated set of transportation plans in a
metropolitan based region".
The motivation for the development of Regional Planning Architectures is that improved
institutional relationships will result in more effective transportation systems through better
planning of new infrastructure with more successful investments and with coordinated plans.
5.3.2.1 Steps in Designing a Regional Planning Architecture
Regional Planning Architectures are developed using the methodology described in previous
subsections. This methodology, as previously mentioned, is based on ReS/SITE and RSTP as
a CLIOS framework. The steps of this methodology specifically applied to RPA are as
follows:

Step 1: Identify the objective or goal of the regional architecture in order to improve the
transportation planning in a particular region and provide an integral, regional, and
intermodal perspective.

Step 2: Identify the institutions or organizations. Provide an inventory of the
transportation institutions or organizations that influence or are part of transportation
planning throughout the region.

Step 3: Describe the organizations and their linkages. This step requires a description of
the geographical, jurisdictional, and institutional scopes of the institutions or agencies
involved in transportation planning. The description must be able to answer the following
questions. What is the scope of the transportation planning of these institutions? What are the
means to implement the transportation plan conducted by this organization? What is the role
and authority of any institution with respect to other transportation planning institutions?
What are the links between each institution and each transportation plan and the other
institutions and their plans at a regional level?

Step 4: Build the existing architecture. This step would consist of representing the
transportation planning institutions as nodes and their relationships, lines of authority, and
decision-making hierarchy as links between those nodes. As previously described, the first
iteration in this architecture development process corresponds to an analysis of the current
institutional structure. A detailed and exhaustive analysis of the institutional structure allows
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for the evaluation of whether a new institutional organization is needed or not, and if so,
which features it must have.

Step 5: Prescribe new institutional needs and build the new architecture. This step
consists of developing recommendations for improving the existing transportation planning
architecture either by new means of interaction, new institutional models, or simply by new
actions to improve transportation planning. These recommendations will result in a new
architecture that will describe how institutions should interact in order to provide an
integrated set of transportation plans in a metropolitan based region.
5.3.2.2 Key principles in the design of Regional Planning Architecture
Roberts (1993) suggests some areas where coordination is needed in order to ensure that
planning is conducted in a consistent and coherent manner: political, methodological and
technical, and administrative and organizational (Roberts 1993). The current research trend in
regional planning includes politics and the appropriate mechanisms for governance between
regional stakeholders. The political framework is crucial in institutional design. Among the
political choices that must be evaluated are jurisdictional representation on managing boards,
agencies' priorities, and especially the financial or legal authority granted to different
institutions. Regional planning architecture must be developed that ensures the institutional
elements that guarantee regional governance will look beyond just providing transportation
plans. These institutional elements could range from political to economical and from legal to
jurisdictional. In addition, within this institutional design, there should also be mechanisms to
solve demographic and inter-agency conflicts.
One of the main considerations in the design of Regional Transportation Planning, and
therefore in the Regional Planning Architecture, is that communication and feedback
mechanisms must exist between transportation planning and operations institutions. The
existence of these mechanisms will provide several benefits such as transportation decisionmaking improvement and the efficiency and effectiveness of the transportation system.
Moreover, the linkage between planning and operations will ensure that investment decisions
reflect full consideration of all strategies, including operations, to meet regional goals and
objectives. Strong coordination and cooperation between planning and operations can
enhance both planning and operations. The FHWA (2001) asserts that "stronger links
between planning and operations will result in meaningful programs and investments as well
as improved service to the customer across modes, agencies, and jurisdictions".
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In regions such as the MCMA, regional agencies must not only interact vertically with
the state levels of authority and legislature, but also horizontally with different local
authorities, municipalities, and other regional agencies. Therefore, in an RPA, horizontal and
vertical cooperation mechanisms must be considered as well as hierarchical decision-making.
The links with the government executive branches as well as the legislative power are of
equal importance since funding depends on the legislative power authorization.
5.3.2.3 Expected Outcomes of Regional Planning Architectures
Some of the factors that Regional Planning Architectures should be able to integrate in an
institutional framework are the following (CALTRANS 2002):

"

Integrated, uniform, multimodal, and regional transportation planning;

*

Transportation planning that supports decision-making;

*

Continuing, comprehensive, and coordinated transportation planning;

*

Planning that includes stakeholders and promotes public participation in decisionmaking.

These factors should be translated through the development of a RPA into (CALTRANS

2002):

*

A clear definition of responsibilities and attributions in transportation planning at a
regional level for all transportation stakeholders including transportation planning
authorities and modes;

*

An institutional model that guarantees regional governance either in legal or financial
terms;

*

A coordinating mechanism that provides an integral response to the needs of the
metropolis;

*

A consensus metropolitan transportation plan generated with the participation of
transportation stakeholders;

*

A conflict resolution mechanism for regional transportation planning;

*

A participation mechanism for the entire community, particularly for those who have
been traditionally excluded from the planning process. In the case of the MCMA, for
example, the operators of certain transportation modes such as colectivos are absent
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from the planning process even though they perform a great share of the trips
conducted in the MCMA. The RPA should be able to integrate these stakeholders
into the planning process as lobby

groups or by representative

entities

or

mechanisms.

5.3.3 Regional Operations Architecture
Transportation operations is a crucial activity in mobility provision as authorities are not able
to increase transportation capacity by building new infrastructure because of physical
constraints and as they have limited financial resources. Transportation operations have
acquired an increasingly important role in transportation in the last years. The concept of
transportation operations is defined as the following:

"Making the best use of the existing transportation system
through provision of integrated systems and services that
preserve and improve customer-related performance in
anticipation of or in response to both recurring and nonrecurring congestion conditions" (Lockwood 2000).

Transportation operations involves a range of activities including routine traffic and
transit

operations,

public

safety

responses,

incident

management,

network/facility

management, planned construction disruptions, and traveler/shipper information (TRB 2003).
It must also consider jobs accessibility and mobility, peak-hours, special events, and freight
transportation needs, among others.
The tasks of transportation operations must be performed twenty-four hours a day and
seven days a week, and it requires the commitment of transportation operators and safety
authorities. In addition, transportation operations are closely related to and require the support
of transportation planning. Transportation operations are best conducted at a regional level
and must cross agency and jurisdictional boundaries to be successful. Operations must be
conducted across the territorial jurisdictions. Therefore, the scope of transportation operations
must be multimodal, network-wide geographically, and multi-jurisdictional, with responses
based on the coordination of different institutions and functions. These operations require the
involvement of different individuals, agencies, and institutions and demand improved
information sharing, effective communications, integrated systems, and efficient use of
resources between them. As in RPA, Sussman (2001) suggests that a new technological,
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systemic, and institutional approach is required in this new regional transportation operations
process. The RSTP frameworks described in Subsection 4.2.2 have a set of steps that work as
a guide to improve the performance of the transportation system. One of the main outcomes
of these frameworks is the Regional Operations Architecture, which is focused primarily on
improving the system performance. Its goal is to solve transportation problems through
improving the operation of the system rather than building new infrastructure.
Based on Makler's (2000) definition of a Regional Planning Architecture, a Regional
Operation Architecture

can be thought as a framework that describes how various

transportation institutions will interact in order to conduct transportation operations in a
metropolitan region. Their interaction is translated into institutional collaboration and
information sharing.
The Regional Operations Architecture has the following roles:

*

Act as an enabler of control and management strategies that support direct, customeroriented transportation services (i.e. real-time information about system conditions,
information to support dynamic, flexible, and multimodal travel choices, safety and
incident response technologies, tolling and pricing schemes);

*

Become a bridge between the provision of transportation services and strategic
transportation planning. The success of the previous activities will determine ROA's
implementation in the near future and its inclusion in future transportation plans.

*

Become a tool through which the transportation system can be measured, evaluated,
and improved.

Now that some basic characteristics of transportation operations have been explored, the
objective of the next subsection is to apply the Regional Architecture development process
described in previous sections to transportation operations and to develop a Regional
Operations Architecture.
5.3.3.1 Design Steps in Regional Operations Architecture
As in the case of Regional Planning Architectures, the methodology described in previous
subsections, which is based on the ReS/SITE and RSTP as a CLIOS frameworks, will be used
to develop the Regional Operations Architecture for the MCMA. The steps of this
methodology focused on creating a Regional Operations Architecture are the following:
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Step 1: Identify the objective or goal of the regional architecture in order to improve
MCMA transportation operations through the definition of responsibilities and roles between
the institutions involved in transportation operations.

Step 2: Identify MCMA institutions or organizations. Provide an inventory of the
organizations or institutions that influence or are involved in the operation of the
transportation system at the regional level.

Step 3: Describe MCMA organizations and their linkages. This step requires the
representation or characterization of the geographical, jurisdictional, and institutional
accountability of the organizations involved in transportation operations.

Step 4: Build the existing architecture. This step requires the translation from
organizations to nodes and from lines of responsibility, communication, and data flow to
linkages between these nodes.

Step 5 Prescribe new institutional needs and build the new architecture. This step
involves the development of recommendations for new means of integration and relationships
between the institutions in charge of transportation operations with the ultimate goal of
improving MCMA transportation system performance.

The concept of Regional Architectures can be applied to analyze the institutional
framework of how institutions will deploy in a particular region a set of transportation
operations and how they will interact to provide them. It can also be used to analyze the
institutional framework and its interaction for a particular operation.
The implementation

of a regional operations architecture

should be undertaken

progressively. The FHWA administration recommends implementing one transportation
operation at a time instead of deploying a broad and general strategy that could encompass all
stakeholders and sectors at the beginning. The recommendation of the FHWA highlights the
fact that each transportation operation needs an architecture, unlike Regional Planning
Architecture, which just needs an architecture for transportation planning. In transportation
operations, there is a general architecture to deploy operations at a regional level and
architectures for each of the operations provided at a regional level.
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Regional Operations Architecture, contrary to RPA, must establish the foundation for
five basic functions (Pendleton 1998):

*

First, the ROA should establish the new transportation operations or user services
that the region is planning to implement;

*

Second, the ROA should define the institutions, either existent or new, that will be
involved in these operations implementation;

*

Third, the ROA should identify the institution in charge of deploying each one of the
transportation operations;

*

Fourth, the ROA should define the lines of communication that connect the different
institutions;

*

Fifth, the ROA should establish the data flows between the institutions.

5.3.3.2 Importance of Transportation Operations
Most importantly, transportation operations provide of transportation services. The attempt at
creating regional operations architectures will encourage the improvements of the elements of
the transportation system. Providing efficient and effective regional transportation operations
requires the following:

"

Collaboration and information sharing between agencies and institutions to provide
cross-jurisdictional services such as incident management and response;

*

Providing integrated and efficient electronic tolls and fare collection systems, traveler
information systems, commercial vehicle operations, and traffic signal systems;

*

The creation of integrated fare payments and procedures throughout a region;

*

The sharing of data and information between institutions and jurisdictional
boundaries;

*

The need for system integration and interoperability;

*

The forecast and management of demand under different conditions and events.

The implementation of regional operations would provide the following benefits (TRB

2003):
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*

Increasing efficiency and promptness of the benefits gained by transportation
management and operations such as traffic congestion relief, prompt and effective
accident response, and more accurate information to customers;

*

Avoidance of duplicity of functions between transportation agencies, departments,
and ministries;

*

Clarification of functions and roles as well as service performance so agencies
involved are aware of the consequences that their actions could have on the
transportation system;

*

Greater accountability and control of transportation management and operations;

*

Prioritization of projects and investments according to those which will have the
greatest impact in the community.

Transportation operations can be a valuable approach for improving the performance and
quality of service of the transportation system when there are physical or jurisdictional limits
to building new infrastructure or expanding existing infrastructure. There is an increasing
need to help agencies focus on transportation operations due to growing congestion and
safety problems, system expansion constraints and costs, customer demand for better
performance, and environmental, energy, and economic development concerns.
5.3.3.3 Key principles in the design of Regional Transportation Operations
Transportation operations should be designed specifically for each metropolitan and often
multi-jurisdictional region since every region is unique in its geographic distribution,
economy, needs, goals, and priorities. Therefore, one of the first recommendations in
transportation operations design is to understand the drivers of the region since they will
determine the support needed to develop and implement a transportation operations vision for
the region.
Travelers do not know or care about whose road they are driving on. They do not
recognize jurisdictional or agency boundaries as a reason for the transportation services being
inadequately provided or coordinated. Nowhere is the need for regional collaboration and
coordination more evident than in metropolitan areas where several jurisdictions or agencies
manage and operate different transportation services. Therefore, the key principle is the need
to establish regional operations that transcend political interests. Organizations and political
interests compromise and shape information exchange. Therefore, transportation operations
in particular must be separated from political interests. Regional transportation operations
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planning must establish a regional objective for transportation operations and what is needed
to achieve that objective within a reasonably short timeframe2 1 . This short-term timeframe
maintains the focus on result-oriented practices.
Sussman (2001) proposes that in order to be successful transportation operations must be
3F/31/3R:

*

3F--Funded, Flexible, and Focused--: "Funded" for the need of ensuring continuous
and reliable funding for conducting transportation

operations;

"Flexible"

for

operations adaptability, which is achieved through operations planning, needed to
solve the diverse and different operations problems present everyday; "Focused" for
the need of conducting a 24 hours a day and 7 days a week activity;
*

31--Integrated, Intermodal, and Information- and Customer-Based--: "Integrated" for
the need of an integral organizational response to a complex and fragmented
transportation network; "Intermodal" for the base on which transportation operations
should be established; "Information- and Customer-Based" for the focus on the need
of collecting,

processing,

and

disseminating

institutional partners in the transportation

information

to

customers

and

operation task as a result of the

implementation of new technologies;
*

3R--Regional, Real-Time, and Routine--: "Regional" for the need of conducting
operations at a regional scale; "Real-Time" for the timeframe in which transportation
operations organizations should be able to respond to "ongoing, dynamic, and driven
by random" nature of operations challenges; "Routine" for the routine and decisive
manner in which some generic kinds of transportation issues must be approached.

If the concept of transportation operations in a particular region does not exist, it should
be developed incrementally, providing first a single service (i.e. traffic incident management,
traveler information or electronic fare) and then providing a collection of services that could
be independent
implemented

by

or related (congestion management).
the

regional

transportation

These operations

authorities

as

part

are currently

of the

Intelligent

Transportation System (ITS) framework in a particular region.

The suggested horizon for a transportation operations framework or plan to be reviewed or revised is
three to five years.
2

157

The implementation of ITS through a regional architecture can also provide additional
benefits. First, the ITS architecture can provide elements for coordination in transportation
system management and operations. Second, ITS architecture can become the backbone of
the information and data sharing among transportation authorities and stakeholders. Third,
ITS architectures can be tailored to the particular needs of the region. Fourth, the
implementation of ITS can bring together all transportation stakeholders ranging from
planners to operators to private partners
Each of these services, incrementally developed, should be designed considering the four
crucial components of any transportation operation (Berman, Smith. and Bauer 2005):

*

Operations Objective: The desired operations outcome for one or more activities or
services that would be established through regional transportation operations
collaboration and coordination and would be consistent with regional goals expressed
in regional planning documents;

"

Physical Improvements: The set of equipment, technology, facilities, people, and/or
systems needed to achieve the operations objective;

*

Relationships and Procedures: The working agreements, institutional agreements,
memorandums of understanding (MOUs), and procedures needed to achieve the
operations objective;

*

Resource

Arrangements: Funding and other resource requirements (e.g. staff,

equipment) and how those resources are to be allocated to achieve the operations
objective.

The FHWA provides a framework in which transportation stakeholders who are in charge
of day-to-day transportation operations can establish and sustain collaborative relationships
and strategies in order to improve transportation systems and their operations performance.
This framework is especially important since it will help to overcome the institutional barriers
that arise in most regions that constrain transportation operations and planning.
As Tables 4.1 through 4.5 show, this framework proposes the creation of a Structure to
initiate and strengthen regional collaboration and coordination in which Processes are
developed to improve transportation Products in a Resources commitment environment,
which is needed in order to get a measurable transportation operations Performance. These
five elements--Structure, Processes, Products, Resources, and Performance--are related to
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each other, and each of them depends on regional collaboration and coordination. A Regional
Operations Architecture could be established by defining the appropriate role of each
jurisdiction in transportation operations in the regional puzzle; however, this is not enough
since a Regional Operations Architecture will rely on the willingness of each jurisdiction to
join the effort of regional collaboration and coordination. Therefore, unless regional
cooperation and coordination is established, a regional operations architecture will only be a
map of institutions and how they are related to each other.
Since the five elements proposed by the FHWA are integral to sustaining collaboration
and coordination in transportation services provision and to overcoming institutional barriers,
each of these elements will be analyzed.
Structure, as defined by the FHWA, represents what the MIT ReS/SITE and RSTP as a
CLIOS framework refers to as Regional Planning Architecture. It represents the relationships
that enable regional cooperation and coordination and their means of communication. This
concept also includes the formal and informal procedures through which the transportation
stakeholders are involved to devise regional strategies, programs, and plans.

Table 5.1 Structure Steps for Regional Operations Collaboration and Coordination
Action Steps for Regional Operations Collaboration and Coordination - Structure
1. Identify key constituencies (employers, shippers, agencies, developers) who support better
transportation system performance;
2. Identify regional leaders who are committed to collaboration;
3. Develop a vision for regional transportation system performance based on stakeholder consensus;
4. Establish regional operations as a continuous activity in regional planning.
Source: (FHWA 2001)

Processes refers to formal or informal activities performed by different agencies or
institutions in a collaborative manner and developed according to written or unwritten
procedures or polices.
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Table 5.2 Process Steps for Regional Operations Collaboration and Coordination
Action Steps for Regional Operations Collaboration and Coordination - Process
1. Make investment decisions based on the best combinations of capital investments and capital
strategies;
2. Ensure that the solutions (project) selection process and criterion provide a level playing field for
operational improvements and investments;
3. Address operations activities (e.g. incident management, traveler information) in multimodal corridor
planning;
4. Use operations performance audits as tools for guiding investment choices;
5. Leverage operations to achieve regional goals.
Source: (FHWA 2001)

Products are defined by the FHWA as the data, information, studies, evaluations, pilot
tests, programs, plans, and in general any output that results from the previous elements of a
regional collaboration and coordination framework.

Table 5.3 Product Steps for Regional Operations Collaboration and Coordination
Action Steps for Regional Operations Collaboration and Coordination - Products
1. Provide a current conditions baseline to calibrate long-range planning;
2. Develop a regional concept of operations that sets performance expectations for regional operators
(priorities, projects, improvements, processes, performance and resources);
3. Get buy-in for the regional operations implementation agenda from public safety providers and
agencies that operate elements of the transportation systems;
4. Consider the regional operations implementation agenda as a necessary input into the transportation
improvement plan/long-range plan (TIP/LRP);
5. Use market research to connect operations (customer feedback) to planning (planning input).
Source: (FHWA 2001)

Resources correspond to funding, staff, and equipment. These resources must be ensured
in order to provide effective transportation operations and sustain collaborations. In addition,
each of the transportation stakeholders must commit to funding the concept of regional
operations and other actions related in order to improve transportation system performance.
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Table 5.4 Resource Steps for Regional Operations Collaboration and Coordination
Action Steps for Regional Operations Collaboration and Coordination - Resources
1. Ensure linkages between transportation operations and the overall regional transportation planning
process to guarantee resources for the investments needed in transportation operations;
2. Use available funds to support convening activity for operators and planners;
3. Ensure that everyone at the regional collaboration and coordination table perceives a return on
investment of time and other resources;
4. Make resources sufficiently available and flexible to effectively fund regional planning for operational
activities and initiatives.
Source: (FHWA 2001)

Performance is a key element in regional collaboration and coordination since it will
indicate the areas in which it is necessary to improve collaboration and coordination or in
which additional regional effort is needed. This element includes regional performance
objectives and how these objectives measures will be achieved.

Table 5.5 Performance Steps for Regional Operations Collaboration and Coordination
Action Steps for Regional Operations Collaboration and Coordination - Performance
1. Agree on the expected levels of performance and on what things need to be improved;
2. Develop relevant regional performance measures;
3. Provide regular status reports on regional transportation system operations performance;
4. Provide access to real-time information and archives system performance data to system managers
and system users.
Source: (FHWA 2001)

5.3.3.4 Institutional Operational Restructuring Process
With growing congestion in almost all surface transportation systems and limited capacity for
new construction due to environmental, political, or simply physical limitations, a more
efficient operation of current infrastructure offers an alternative in its provision of more
efficient transportation services by improving safety, mobility, and customer satisfaction.
Transportation system operations involves an increased focus on a system's utilization,
customer

service,

accountability

for performance,

and institutional cooperation

and

coordination. For many institutions the increased focus on transportation operations is a new
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approach in transportation services since most local transportation agencies have had a strong
focus on construction and project development. Therefore, the new challenge for these
agencies must be to change their transportation service provision culture. This change in
focus and culture should affect policy and resources priorities and should create a new
organizational structure of institutions that will lead to higher standards of communication
and coordination among institutions and transportation agencies.
Transportation operations represent new institutional demands and therefore will require
a new institutional framework that must be able to satisfy the following (Lockwood 2000):

*

Establishment of consensus on a multi-jurisdictional commitment on the roles and
attributions of transportation institutions in order to provide efficient transportation
services and operations;

*

Focus on customer-oriented practices;

"

The provision of adequate and sufficient resources for ongoing and continuous
transportation operations;

*

New approaches to planning and programming to accommodate integrated and
incremental improvements in technology;

"

Deployment of strategies, technologies, and systems that maximally support multiple
competing private enterprises;

*

Continuous inter-jurisdictional cooperation among transportation and non-public
work stakeholders;

*

Acceptance of accountability for improving system performance.

The organizational and institutional restructuring needed to conduct transportation operations
at a regional level is described in Figure 5-5.
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Figure 5-5 Organizational and Institutional Operational Restructuring Process
Source: (Sussman 2001)

This figure describes how due to the need for customer oriented practices and the
constraints in building conventional infrastructure, transportation authorities should focus on
transportation operations. This new approach in conjunction with the arising of new
technologies has changed the mission and scope of transportation operations authorities.

5.4 Conclusion
"[The authorities'] challenge, therefore, is to design a
strategic architecture that can build, powerfully and
sustainability, the resources needed [either in transportation
planning or operations] to deliver future performance"
(Warren 2004).

This chapter has covered the guidelines for Regional Transportation Strategic Planning and in
particular

for Regional

Architectures.

This

research

places

emphasis

on

Regional

Architectures as one of the main components of an institutional restructuring process that
could lead to an improvement of the MCMA transportation system. Based on the guidelines
explored on RSTP and regional architectures, Chapter 6 will present a set of regional
architectures, one focused on planning and another on operations, as strategic options to
improve the current MCMA regional institutional framework and as a result the MCMA
transportation system in general and intermodal integration in particular.
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Chapter 6
MCMA Regional Transportation Planning
and Operations Architectures
The previous chapters explored different frameworks for and experiences

in regional

transportation planning and operations. Chapter 4 explored the particular experiences of
various cities around the world regarding regional transportation planning and operations.
Then, Chapter 5 detailed suggested frameworks and guidelines for developing regional
strategic transportation planning processes as well as regional architectures. This chapter will
apply the regional planning and operations lessons learned from the above experiences,
frameworks, and guidelines in order to propose a set of regional architectures one focused on
planning and another on operations for the MCMA transportation system.

6.1 Introduction
In Chapter 3, the challenges of transportation planning and operations that the MCMA faces
were explored. The difficulties of collaboration and coordination between the DF and the EM
and the weakness of the metropolitan institutions have constrained the development of
transportation in the metropolitan area. As was described in previous chapters, these
challenges and difficulties in metropolitan transportation arose because of different legal,
institutional, and political factors. First, the metropolitan institutions lack the legal power to
enforce their recommendations or to procure their own resources. Second, neither the
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metropolitan institutions nor the state transportation agencies are structured to foster
metropolitan coordination. In addition, the institutional structure of metropolitan institutions
is focused on sectoral problems rather than on a comprehensive perspective that includes land
use, transportation, and environmental issues. This structure restrains the scope of possible
solutions to metropolitan problems. Finally, political factors, which can influence the
previous two factors, are perhaps one of the most important considerations in policy-making
in the MCMA. On the one hand the political competition between the DF and the EM, and on
the other hand the absence of the federal government in the metropolitan arena complicates
the possibilities for sustained metropolitan coordination. These legal, institutional, and
political factors have "resulted in a dysfunctional relationship between a rigid regulatory
framework and a dynamic urban reality that evolves without taking into consideration the
jurisdictional division of the country"(Davis and Raich Forthcoming).
Callahan (2002) presents four findings in the context of metropolitan areas and American
politics: 1) Conflict is inevitable; 2) Public agencies can succeed despite the problem of
politics; 3) Successful regional solutions are intensely local; and 4) There are two parts to
regional equations; both a demand side and a supply side, and supply side mechanisms can
emerge to support cooperation in politically fragmented environments. Callahan's findings
can be applied to the MCMA case. The conflict between the DF and the EM is inevitable due
to legal, institutional, political, and financial considerations. However, as Callahan points out,
public agencies can succeed despite the negative influence of politics on institutions and legal
frameworks. The development of metropolitan policies and solutions relies on the policy
agenda of state governments. The challenge in the MCMA case is encouraging these local
policy agendas to shift from local to metropolitan transportation planning and operations by
providing the means to appropriately conduct these tasks.
Traditionally,

the

organizational,

cultural,

and

political

dynamics

of MCMA

transportation planning organizations have posed a barrier to change. However, as established
in Chapter 5, metropolitan problems such as congestion and pollution can only be solved with
coordination between transportation planning and operations and land-use planning at the
metropolitan level. The need for coordination in transportation planning and operations at the
regional level is obvious because of the great number of people and vehicle movements
within each region that cross jurisdictional borders. Therefore, the MCMA institutional
framework should change from local planning to a more comprehensive metropolitan
perspective and provide the means to achieve this metropolitan perspective. The main
challenges to this shift in metropolitan planning are fostering change in the mindset of the
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transportation stakeholders, improving multi-jurisdictional cooperation, and strengthening
ties between different levels of government. The scope of planning should not be taken as the
role of a single agency; indeed, the scope of planning may be seen as the sum of the abilities
or areas of competence encompassed within a network of agencies and actors. The scope of
strategic transportation planning should encompass both the extent of the coverage of
planning and the degree of responsibility of planning.
In this change to metropolitan transportation planning and operations, the MCMA, due to
political, institutional, legal, and financial considerations, must enter the trend of "New
Regionalism," (Hamilton 2002) which focuses on regional governance instead of structural
government reform. The two main concepts involved in the New Regionalism concept are
coordination and cooperation between the different levels of government of a region and
coordination and cooperation with the private sector in the implementation of public policy.
New

Regionalism

also

involves

regional

decision-making

processes,

cooperation

arrangements among the governments of a region, and the legislative efforts needed to
implement regional solutions. The main focus of regionalism is not on institutional structure
or a new institutional model but on governance, process, and outcomes. Collaborative efforts
may coalesce to address only one issue that could then be the basis for more comprehensive
collaboration and coordination.
The process of new transportation planning and operations in the region must be marked
by the following stages (Stanley 1997):

*

Conceptualization of change;

*

Formally planning fundamental change;

*

Implementing or deploying fundamental changes;

"

Operating under a new organizational framework.

Callahan claims that a "regional governance study must start with an analysis of politics
and existing and possible mechanisms of cooperation and not with organizational and board
structures that are products of political design and cooperative mechanisms". This research
provides insight into the conceptualization of change and the existing and possible
mechanisms

of

cooperation

and

their

effects

on

intermodal

integration.

This

conceptualization of change is summarized in what has been called regional strategic
transportation planning.
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The regional strategic transportation planning (RSTP) framework comprises several
issues that should be considered in the MCMA to improve its transportation planning and
operations(FHWA/FTA 2004):

*

Regional: Transportation planning and operations should be undertaken with a
regional perspective. The MCMA should conduct regional transportation planning
and operations since these tasks should be undertaken at a territorial scale
corresponding to the economic scale, and the MCMA has clearly become a regional
economic entity;

*

Strategic: MCMA authorities should start forming an institutional framework and
transportation plans and infrastructure with a long-term vision and a robust
perspective that will allow them to cope with changing circumstances. Within this
strategic perspective should also be included strategies to implement this institutional
framework that will allow them to cope with the future transportation demands of the
region;

*

Regional Strategic Transportation Framework: MCMA authorities should design,
establish,

and manage

a

framework

to foster and

legitimize

an equitable

transportation decision-making process at the metropolitan level that evaluates the
different transportation alternatives or projects based on the region's vision,
objectives, and needs;
*

Short-term and long-term transportation plans: MCMA authorities should develop
short-term (3-5 years) and long-term (20 years) transportation plans that effectively
reflect the region's vision, objectives, and needs, taking into consideration issues of
regulation, management, and the funding means to successfully implement such
plans.

Several frameworks have been developed to approach the RSTP process. Extensive
research on the RSTP process has been conducted at MIT as explored in Chapter 5. The first
framework developed at MIT to approach regional planning arose as part of the ReS/SITE.
Nowadays, MIT researchers assert that the RSTP as a CLIOS process gives a more holistic
view to the RSTP process because it takes an engineering systems approach. The main RSTP
as a CLIOS framework is a comprehensive evaluation and assessment mechanism that is
useful in developing strategic options and evaluating and assessing the viability of their
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implementation. The features of both frameworks--ReS/SITE and RSTP as a CLIOS--were
explored in the previous chapter, and therefore will not be described again. However, both
frameworks include as an outcome of the RSTP process the regional architectures, which will
be applied to the MCMA institutional framework.
The concept of regional architectures, as an outcome of the RSTP concept, establishes
basic institutional relationships in order to provide better transportation planning and
operations. The regional architectures described in Chapter 5 can form the basis for the
collaboration and coordination needed in a regional approach. The ultimate goal of regional
architectures is to evaluate the institutional arrangements that govern the transportation
system and provide recommendations for improving these arrangements. A regional planning
and operations architecture should be able to address the following questions (Pendleton

1998).

"

What institutions are responsible for planning and operating the transportation system
in the region?

*

How do these institutions relate to each other and to the underlying political
environment?

"

How can the current institutional arrangements be improved?

*

How can the responsibilities and objectives of these institutions be better aligned
with the transportation goals of the region?

The first two questions have already been explored in Chapter 3 where the challenges and
struggles to provide metropolitan transportation planning and operations in the MCMA area
were described. The goal of this chapter is to address the last two questions. In order to do
so, this research will use the concept of regional architectures to assess how MCMA
institutions relate to each other in transportation planning and operations and to provide
recommendations for how through the development of regional architectures, one focused on
transportation planning and another on transportation operations, institutional interaction,
collaboration, and coordination can be improved. Therefore, the next two subsections will
provide a description of the existing architecture of transportation planning and operations
and make recommendations for how this architecture should be modified to account for the
MCMA's metropolitan transportation needs.
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6.2 MCMA Regional Planning Architecture
As explored in preceding chapters, the current MCMA institutional structure has not been
able to solve some critical regional problems such as traffic congestion, pollution, and the
establishment, implementation, and enforcement of a regional transportation vision, plan, or
objective. The MCMA institutional structure not only fails to satisfy current transportation
demand needs, but it also constrains metropolitan planning and operations. Its institutional
organization is not suited to effectively tackle metropolitan challenges.
As mentioned in Chapter 5, the process of creating architectures is central to creating
working systems that meet defined needs in defined ways within certain constraints (Crawley,
de Weck et al. 2004). The objective of creating architectures in the MCMA transportation
system is to provide an institutional framework that is a working system that satisfies
metropolitan transportation demands within the context of institutional, political, financial,
and jurisdictional constraints.
Makler (2000) already applied and tested the regional architectures framework in the
MCMA institutional structure in his thesis "Regional Architectures and EnvironmentallyBased Transportation Planning: An Institutional Analysis of Planning in the Mexico City
Metropolitan Area". Makler's thesis constitutes a rich and profound analysis of current
institutional reality. He uses the framework established by MIT ReS/SITE, to develop the
current regional

architecture and define the existing

relationships

between MCMA

institutions in extending the STC Metro into the EM. His focus on the RPA for the MCMA is
mainly

diagnostic

in order

to

test the RPA

framework.

His research

provides

recommendations; however, they are not the main objective of his research, in contrast to this
research.
Makler (2000) presents as a conclusion of his research some basic recommendations to
improve transportation planning in the MCMA. Some of these recommendations follow:

*

Makler (2000) acknowledges that the opportunities for institutional innovation in
Mexico City are significant. However, they are frequently constrained because of
political pressures or other cultural factors;

"

Makler (2000) suggests that the RPA should be able to illuminate the "chronic"
problems between the DF and the EM in terms of resources, politics, and institutional
considerations. For instance, on the one hand, the DF is focused on its local issues.
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On the other hand, the EM can give only partial attention to metropolitan issues since
its territory covers only part of the MCMA;
*

Makler (2000) also suggests that another problem that the RPA framework should be
able to capture is the political volatility of the region. He argues that the MCMA
RPA highlights the importance of political agendas in the transportation planning in
the region. These agendas become the goals of the different sectors. These political
agendas, which are different for different parties or authorities, can affect the
viability of development, implementation, and the maintenance of political programs;

The development of a new Regional Planning Architecture for the MCMA that can
effectively address metropolitan challenges will take Makler's work as a basis. Makler's work
encompasses the institutions involved in land use, transportation, and environmental issues
since his research considers a broader planning scope. Even though the present research will
be specially focused on the transportation sector, in order to remain consistent with Makler's
work, this research will retain within the planning architecture land use and environmental
institutions. A subsection of this research will also demonstrate the need to integrate these
institutions with transportation and to create an integral regional planning institution.
A Regional Planning Architecture (RPA) will be developed with the methodology
described in Chapter 5. This methodology, as mentioned previously, is based on ReS/SITE
and RSTP as a CLIOS. The steps of this methodology are the following:

Step 1: Identify the objective or goal of the regional architecture. The goal of the regional
architecture should be to improve transportation planning in the MCMA by providing an
integrated, regional, and intermodal perspective for the transportation planning process.

Step 2: Identify the institutions or organizations. Makler (2000) provides information
about agencies in the land-use and environmental sectors that would be involved in and
influence transportation. In the present research, Chapter 3 presents the different institutions
in charge of transportation

planning and identifies their drawbacks in metropolitan

transportation planning in the MCMA. In Chapter 3, the characteristics, roles, and
responsibilities of each of the institutions or organizations that influence transportation
planning throughout the region were described. This information is summarized in Table 6.1.
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Table 6-1 MCMA Planning Institutions
Acronym
COMETRAVI

Agency Functions

Agency
Metropolitan Commission of

Advisory role in transportation planning.

Transportation and Traffic
SETRAVI

ST-EM

Secretariat of Traffic and

DF transportation planning, regulation and supervision. It includes the

Transportation

STC-Metro, the STE, and RTP.

Secretariat of Transportation--

EM transportation regulation.

State of Mexico
SCT

Secretariat of Communications

Establishment of standards and general policies in the MCMA.

and Transports
CAM

Metropolitan Commission of
Environment

Establishment of environmental policies at the metropolitan level. It has
ndependent financial resources and is the most active metropolitan
:ommission.

SMA

Secretariat of Environment

Establishment and implementation of environmental policies in the DF
related to air quality, transportation, drinking water, and waste disposal.

SE

Secretariat of Ecology

Establishment and implementation of environmental policies in the EM
related to transportation, air, drinking water and waste disposal.

SEMARNAT

Secretariat of Environment and

Establishment of standards for vehicles and fuels. Development and

Natural Resources

implementation of policies such as the Inspection and Maintenance
program.

COMETAH

SEDUVI

Metropolitan Commission of

Advisory role on urban development and land use. Developed a

Human Settlements

"General Plan" with an outline of strategies to pursue certain goals.

Secretariat of Urban

DF's Administration of land acquisition, building permits, preservation

Development and Housing

of the aquifer recharge area, and development of urban development
plans.

SEDUOP

Secretariat of Urban

Establishment of urban development policies for EM municipalities

Development and Public Works

that do not only include the municipalities of the MCMA but the whole
state. It has achieved tangible results even though its participation is
limited.

SEDESOL

Secretariat of Social

Establishment of urban development policies around the country. In

Development

charge of policies to develop middle size cities, which would affect the
MCMA.

Congress

Federal, DF's and EM's

Authorization of budgets and proposals.

congress
Executive

DF's Mayor, EM's governor or

Establishment of the agenda in the different sectors for their own

Branch

country's president

jurisdictions.

Step 3: Describe the organizations and their linkages. The previous step provided an
inventory of the different institutions involved in transportation operations and their
functions. This step involves detailing the interactions between them and the scope of their
planning processes. As Makler (2000) points out, the lack of coordination between the
different institutions involved in transportation planning at the MCMA is manifested in the
need for the metropolitan commissions that have been created to address metropolitan issues.
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The interactions, collaboration, and coordination between institutions are far from being
smooth due to legal, financial, and political factors. The metropolitan commissions were
supposed to be forums where metropolitan issues were to be discussed. However, the power
imbalances between the members of these commissions and the focus on DF issues have
constrained the success of these metropolitan entities. In addition, the role of the metropolitan
commissions

is

limited

since their

recommendations

are

unenforceable

and these

commissions do not have the means to implement their recommendations. In the end, the
state agencies can implement the plans, programs, or projects that favor their local interests,
even though these interests do not match those of the region or the metropolitan area.
The planning conducted in each of the sectors--transportation, land use, and environment-is conducted in a fragmented and isolated manner by each of the institutions involved even if
they belong to the same jurisdictional authority. Integration, collaboration, and coordination
is even less likely to occur between different jurisdictional authorities, whether in the DF, the
EM, or the Federal Government.

Step 4:

Build the existing architecture.

This step consists

of representing

the

transportation planning institutions as nodes and their relationships, lines of authority, and
decision-making hierarchies as links between these nodes. As described previously, the first
iteration of this architecture development process would be an analysis of the current
institutional structure. A detailed analysis of this institutional structure will allow us to
evaluate whether a new institutional structure is needed and which features this institutional
structure must have.
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Current Regional Planning Architecture
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Figure 6.1 Regional Planning Architecture for a STC-Metro Project
Source: (Makler 2000)

One of the findings of Makler's (2000) research, which has already been addressed in this
research, is that organizations are structured according to their sector--transport, environment,
or land use--with little interaction between them. The lack of interaction between these
organizations is not restricted to the cross-sector context but is also a feature of the
relationships between the authorities within the same sector, whether it be transportation,
environment, or land use. The coordination between the authorities of the same sector is
limited. The fact that the federal authorities, the metropolitan commissions, and the state
authorities are included in this regional architecture does not say anything about the level of
cooperation or integration among them. As mentioned earlier, the metropolitan commissions
do not have the institutional power comparable to any of the states, and the EM does not have
the same power as the DF. This power hierarchy restrains the coordination between them and
makes metropolitan planning a difficult task.

Step 5: Prescribe new institutional needs and build the new architecture

The

recommendations that should be considered to improve the existing MCMA regional
planning architecture fall within three main areas: 1) Metropolitan governance mechanisms or
models, 2) Integrated sectoral planning, and 3) Metropolitan funding mechanisms. These
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strategic options will be approached in the following subsections where more in-depth
consideration will be given to each.
These strategic options are integrated into the proposed regional planning architecture

described in Figure 6-2.
Proposed Regional Planning Architecture
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Figure 6.2 Proposed Regional Planning Architecture

The new regional planning architecture differs from the one analyzed by Makler in that
the existing metropolitan commissions would be restructured, strengthen, and consolidated
into a regional agency that would perform a significant role in regional planning--selecting,
prioritizing, and assigning projects as well as allocating resources to such projects. The
constituent agencies would propose solutions to current metropolitan problems, and this
regional agency would evaluate and select the appropriate projects for the sustainable
development of the MCMA. In order to foster commitment form the constituent agencies, the
regional planning agency would create a funding mechanism in which resources from
different levels of government and institutions would be concentrated. This regional agency
would allocate resources to the agency in charge of the project, so each agency could conduct
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its own bidding processes to develop the projects needed according to each jurisdiction's legal
framework. In addition, the proposed regional planning architecture would integrate each of
the three sectors into the structure of the regional institution or agency, which would allow
for more holistic planning. Feedback mechanisms between planning and operations should
also be included in the RPA.
Based on RSTP as a CLIOS, this research proceeds to provide strategic options that
would efficiently solve some of the system's goals as well as to respond to the question of
how to improve the institutional arrangements developed by Pendleton (1998). The rest of
this subsection will be focused on how to improve the regional metropolitan planning
process.

6.2.1 New Institutional Framework with a Metropolitan Scope and
Strengthened Capabilities
As described previously, the main concerns in the MCMA institutional framework are the
limited cooperation and coordination between authorities in solving metropolitan problems
and the weakness of the metropolitan agencies or institutions due to their advisory role, lack
of resources and staff, and the unenforceability of their recommendations. These factors
result in a dearth of metropolitan transportation governance, vision, and plans and the
appropriate means to achieve them. A new institutional framework

in the MCMA

transportation system is needed to account for metropolitan transportation demands and to
guarantee regional governance at this metropolitan scale.
The objective of the regional architecture is to establish this new institutional framework
to solve and fulfill particular demands within a set of constraints. The regional architecture
would acknowledge the needs of a region and the institutional restructuring process that
should be developed to fulfill these needs. A regional planning architecture would require
new institutional linkages as well as mechanisms and procedures that facilitate effective
interactions between the different organizations.
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The traditional approach to addressing regional challenges and establishing regional
governance has focused on the following models 22 :

*

Agreement/Contract: This model is an arrangement between governmental units to
conduct an activity jointly and cooperatively;

*

Special District/Authority: This model can be divided into two different agencies limited- and multi-purpose authority. A limited purpose authority would be an
independent government agency in charge of performing one or more urban functions
in the metropolitan area. The multi-purpose authority would be structured to perform
different services in part or all of the metropolitan area;

*

Annexation/Consolidation: This model represents mechanisms in which municipal
boundaries are adjusted. Annexation corresponds to the absorption of territory by a
jurisdiction, usually the central city. Consolidation corresponds to joining together
two or more units of government that in conjunction form a new unit of government;

*

Metropolitan Government: This model would constitutes a separate, stand-alone unit
of government that has regional decision-making capabilities, that would guide the
relationships between state and municipal governments of the region and that would
provide services.

Some of these models would strongly impact the political, legal, jurisdictional and
institutional structure of the region. These models do not seem feasible in the short- or in the
long-term, given the MCMA's current political, legal, and institutional structures. The
political conflicts between the DF and the EM make it difficult to modify the legal or
institutional framework at a metropolitan level. None of the MCMA levels of governments,
especially the DF, appear to be willing to lose any of their current political, financial, and
legal powers.
Roberts (1999) suggests three regional governance models on the basis of the UK
experience of the last decades:

From the United States Advisory Commission on Intergovernmental Relations.
A Commission
Report, Alternative Approaches to Governmental Reorganization in Metropolitan Areas, 1962.
22
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a

An enhanced form of voluntary collaboration;

*

The establishment of an executive metropolitan planning authority;

*

The establishment of a metropolitan council with comprehensive powers of planning
and implementation.

Each of these regional governance models has already been implemented in the UK with
varying degrees of political resistance.
Davis and Raich (Forthcoming) have developed a set of recommendations that "Entail de
jure Elimination or defacto Transcendence of Constitutional Limits on Metropolitan Action"
and that are particularly focused on the MCMA:

"

Modify the constitution to recognize metropolitan authorities;

*

Establish a functional equivalent for a metropolitan coordinating body that has both
financing powers and some accountability to its territorial constituents;

*

Bring the federal government back in;

*

Find successful de facto attempts at metropolitan coordination or other innovative
forms of horizontal cooperation and build on them.

Davis and Raich (Forthcoming) have explored the pros and cons of implementing these
models in a general framework in the MCMA and not just focused on transportation. The
analysis of the implementation of these models is beyond the scope of this thesis; however, it
is worth mentioning that except for the third recommendation, the rest do not seem viable in
the short- and medium-term due to political and institutional considerations. The role of the
federal government is crucial to achieving metropolitan coordination either through the
establishment of an intermediate level of government or through the development of
enhanced forms of cooperation and coordination
Ideally metropolitan planning should be linked to a metropolitan authority that can
actually implement and deploy the different plans and programs that are formulated.
However, this arrangement seems unlikely in the near future in the MCMA. Political
resistance at different government levels makes restructuring government hard to implement.
According to Callahan (2002), government restructuring has been the exception more than
the rule. The current trend as mentioned before in solving metropolitan problems has shifted
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from a focus on developing new regional agencies or institutions to incremental efforts to
develop cooperation within existing government structures, the enhanced form of voluntary
collaboration suggested by Roberts (1999). The previously described concept of "New
Regionalism" is a clear example of this trend. This concept is focused on regional governance
that includes enhanced coordination and cooperation between the different levels of
government and also the private sector instead of focusing on structural government reform.
New Regionalism does not leave the coordination and cooperation between the different
levels of government to the good will of those involved. New Regionalism also involves
establishing the means to implement these instances of cooperation and coordination by
focusing on the regional decision-making processes, the cooperative arrangements among the
governments of the region, and the legislative efforts needed to implement regional solutions.
The main concern of New Regionalism is not institutional structure or a new institutional
model but governance, process, and outcomes.
The objective must be to lay the foundations of an institutional framework that
guarantees an enhanced form of collaborative space and an efficient prompt coordination
mechanism that once constituted would have the characteristics of flexibility and horizontal
coordination. The absence of metropolitan governance mechanisms or a regional authority
with real power could threaten the strategic priorities of the MCMA as they could be put
aside in favor of local interest. Therefore, this enhanced form of collaboration and
coordination needs to be based on the existing regional institutional framework; however, this
existing framework lacks some attributes that are needed to support this collaborative
approach, as Roberts (1999) points out:

"For an enhanced collaborative approach to metropolitan
planning and governance to be effective it would have to
possess two attributes that are currently missing. First, any
strategic guidance produced would have to have the power
of statute in order to ensure compliance by individual
authorities and, second, the collaborative organization would
have to possess the ability to plan and guide the full range of
functions necessary to achieve sustainable balanced
development"

Thus, the existing institutional framework needs to be strengthened in order to be able to
support this collaborative approach. Davis and Raich (Forthcoming) present the following
options for strengthening the existing metropolitan entities:
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*

Establish a better allocation of responsibilities between local and intermediate tiers of
government;

*

Rethink the sectoral division of the commissions;

*

Strengthen technical capabilities and insure personnel continuity within existent
metropolitan commissions;

*

Change the enforcement capacities according to existing metropolitan commissions;

*

Enlarge the presence of other actors.

These recommendations are concerned with the same areas as this research: improving
regional planning architecture; improving metropolitan governance, including an integrated
perspective on planning; and providing financial resources to implement the outcomes of
metropolitan planning.
The strengthening of a regional authority, which naturally would be COMETRAVI,
would require the provision of the legal authority to act according to the metropolitan-wide
planning framework and the funds to enact its decisions. The governance mechanisms of this
regional authority must ensure the coherence of all transportation strategies in a metropolitan
area. For instance local transportation plans must be aligned with regional transportation
objectives. This coherence must be particularly pursued if any transportation project or plan
is to have an impact in other parts of the metropolitan region. The regional authority needs to
have the legal power to require the state authorities to comply with regional guidelines and
plans. Regional authorities need to have an enforcement or incentive mechanism to
implement their recommendations. Otherwise the implementation of their recommendations
will be left to the political will of the state authorities. These capabilities would give the
regional authority autonomy and power. This process would not be easy since the DF and the
EM would be opposed to it as it could reduce their political and policy-making powers.
The attempt to strengthen regional transportation planning institutions should be
undertaken with the goal of facilitating and making more efficient the coordination of
planning and investments among the institutions. This would not be an attempt to have
central planning or a new level of government with a territorial base that could usurp the
powers of the municipalities, delegations, the EM, or the DF. The objective would be to
constitute a formalized procedure of cooperation and coordination between jurisdictions and
to provide a forum where projects could be reviewed from economic, efficiency, and
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sustainability perspectives. Projects could also be assessed with respect to their compliance
with a metropolitan transportation plan and evaluated in comparison with alternatives from
the different jurisdictions. Finally, recommendations could be made based on regional and
intermodal perspectives.
The realities of the MCMA's situation require us to explore different governance
mechanisms for fostering stakeholder cooperation on metropolitan issues. This metropolitan
approach must be understood as a consensus-building process between local stakeholders. As
Makler (2000) points out, the MCMA offers significant opportunities for institutional
innovation. The development of enhanced cooperation

and coordination mechanisms

regulated by a regional authority with renewed and strengthened powers should be one of the
steps taken to ensure regional governance. If this enhanced cooperation mechanism in
conjunction with the strengthening of the regional authorities fails, it is unlikely that deeper
restructuring processes of the institutional framework will succeed. Therefore, MCMA
authorities should put aside their local interests in order to succeed in this regional
cooperation and coordination effort.

6.2.2 New Institutional Framework that Integrates Transportation, Land Use
and the Environment
Transport supply and urban land use are mutually dependent. Improving mobility can only be
achieved if urban transport planning is coordinated with urban development and land-use
planning and takes the special economic limitations and transport needs of developing
countries' population into consideration. As Wilfred Owen has pointed out, the appropriate
way to tackle transportation problems is through land-use policies that establish sustainable
growth and development trends to which transportation is strongly linked. The dynamism of
urban development has profound effects on transport in the forms of territorial distribution,
land use, and socio-economic integration. Therefore, comprehensive planning must account
for the interrelation between transportation and land-use development.

Land-use and

transportation plans must be developed together according to a MCMA longer-term cityimage objective.
COMETRAVI in one of its studies propose a hierarchy in which the infrastructure and
transportation policies must be considered (See Figure 6-3).

181

'Traiirtation Infrastrnuture

MCIA (Jrban
Tr

aorto

MCMA

Pdicies

Urban and Economic

Oevekpment Policies

Figure 6.3 Hierarchy of the Definition of Transportation Policies

Source: (COMETRAVI 1999)

COMETRAVI suggests that this hierarchy leads to an operational sequence that will define
the transportation policies needed for the MCMA. This sequence is described in Figure 6-4.
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Figure 6.4 Relationship between Transportation Policies, Land Use, and Transportation
Infrastructure

Source: (COMETRAVI 1999b)

As mentioned previously, metropolitan commissions in Mexico, such as COMETRAVI,
CAM, and COMETAH, are focused on sectoral issues such as transportation, the
environment, and land use respectively. The sectoral division of these commissions was
planned for operational reasons2 3 . However, the current metropolitan context requires a more
Callahan suggests that a more focused agency works better than an agency with broad objectives and
goals.
23
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integral perspective since as has been described, land use and transportation are strongly
linked, and the existing institutional framework has not effectively tackled metropolitan
problems. The coordination between these metropolitan commissions is limited, and their
roles in promoting recommendations and policies that influence any of the sectors with which
they are involved is limited too. An institutional change is required to effectively influence
transportation, the environment, and land use in an integrated fashion; however, the current
institutional and political environment of the MCMA does not allow for substantial changes
that could affect the MCMA institutional and political structures. Any restructuring process
needs

to be conducted

within the existing

institutional framework

modifying

the

responsibilities and roles and strengthening and consolidation the existing metropolitan
commissions

through changes in the legal and funding frameworks. Therefore, the

strengthening of a regional institution described in the previous subsection should include as
part of its roles the establishment of policies and plans regarding transportation, land use, and
environment.

The options for including issues of transportation,

land use, and the

environment in the institutional framework could be several; however, the most natural would
be to integrate the metropolitan commissions into a single regional institution in charge of
comprehensive planning as will be described below.
This regional planning institution would be composed of the current metropolitan
agencies in the region--CAM, COMETRAVI, and COMETAH (See Figure 6-2). Among
these agencies, CAM has developed a more substantial role in environmental regulation and
planning than COMETRAVI and COMETAH in transportation and land use respectively.
The role of these two commissions has been substantially limited. Therefore, if one of the
metropolitan commissions can perform as a link with the other metropolitan commissions, it
would be CAM. It has performed a substantial role in metropolitan environmental policies,
and when this commission was self-financing it achieved the greatest environmental gains.
This role has diminished due to political conflicts and tensions between MCMA political
stakeholders, which have affected the functioning of CAM; however, it is the commission
with greatest technical expertise and experience in metropolitan issues.
Other options for integrating transportation, land use, and the environment into planning
are to create sub-commissions in the existing COMETRAVI, CAM, or COMETAH in order
to have a comprehensive planning perspective or to create an upper-level commission that
coordinates the works of these three commissions. This was the rationale for creating the
Executive Commission of Metropolitan Coordination in 1998; however, due to the lack of
enforceability of their recommendations, its recommendations were not implemented.
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The regional planning institution suggested above would not constitute a building or
implementing agency for projects or plans, but an agency in charge of coordinating planning,
management, implementation, supervision, and programming funds for different projects,
plans, and operations in transportation, land use, and the environment.
This regional planning institution must also be strengthened within its technical
capabilities in order to ensure technical and expert personnel in all three sectors. Hiring and
maintaining technical personnel can only be guaranteed with financial autonomy, as will be
explored in the following subsection, and independence from governmental and political
structures. Permanently staffed agencies should be set up under existing legislation in order to
encourage effective organization and assure continuity in the metropolitan planning process.
The existence of a metropolitan planning staff composed by high-qualified personnel would
not constitute another level of bureaucracy but a knowledgeable and expert body that would
allow middle and long-term planning in the MCMA as well as to build institutional memory
of the metropolitan phenomenon (Davis and Raich Forthcoming). In addition, the existence
of personnel in the regional planning institutions would provide a human presence to this
institution, in contrast to the existing metropolitan commissions that lack of personnel and
thus are considered virtual organizations.

6.2.3 New Institutional Framework with Financial Autonomy
The regional approach in transportation planning will raise the issue of funding as a crucial
factor in enhancing transportation planning and operations. Funding is a powerful tool for
promoting coordination. When institutions or agencies are not used to coordinating with
many other agencies or when they perceive that such coordination could provide more
hardship than benefits, one way to overcome this barrier is to provide additional resources to
such groups in exchange for participation in collaborative efforts.
The provision of incentives or seed money will make a real difference in the willingness,
enthusiasm, and commitment of regional stakeholders to develop meaningful programs. This
approach goes beyond simply providing resources proportionally to the jurisdictional
population or territory. The new institutional framework must provide the financial incentives
to foster cooperation and coordination between the stakeholders involved.
Davis and Raich (Forthcoming) consider the following options to generate revenue and
strengthen metropolitan agencies:
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*

Collect revenue from local governments in the metropolitan area;

*

Establish the conditions that secure the financial autonomy of the existing
metropolitan commissions;

*

Create a metropolitan fund for the MCMA: This fund would constitute a mechanism
to redistribute the burdens and the benefits among the authorities of the metropolitan
region. This fund could be constituted by the contributions of the three levels of
authority existing in the MCMA or by instituting a tax.

Davis and Raich (Forthcoming) conducted an evaluation of all these mechanisms
considering their pros and cons. The analysis of the source of this funding is beyond the
scope of this research. The important lesson that should be taken away from this subsection is
that a metropolitan agency in order to be successful needs to procure its own resources and
allocate them according to specified criteria that must foster and support coordination. The
legislative power must enact the appropriate legal framework to ensure that metropolitan
authorities can acquire their own resources and provide the appropriate incentives to foster
coordination

and cooperation between the different stakeholders.

The British model

represents a bidding system between cities or regions in which regional partners are forced to
provide an ideal vision for the region and to formulate, in a conciliatory manner, projects,
plans, and programs in order to apply for targeted resources. This initiative has increased the
quality of the strategies and improved cooperation between the different authorities involved
in corporate governance. Furthermore, it has promoted prioritization, reduced effort diffusion
and encouraged coalition building (Roberts, Thomas et al. 1999). Taking this model into
consideration, the metropolitan regions must develop the financial mechanisms to cultivate
cooperation between stakeholders.
As mentioned in Chapter 5, new funding mechanisms will be needed for an operational
shift in transportation provision. These mechanisms must be able to generate certain
resources on an annual basis. The allocation of specific funds for public transit, infrastructure,
or operations will determine which activities will be undertaken. Therefore, the funding of
specific activities must be carefully analyzed in the regional planning process and must take
into consideration the priorities of the region.
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6.3 MCMA Regional Operations Architecture
MCMA transportation agencies have been traditionally organized around the planning and
programming of capital projects, with limited attention paid to transportation operations. In
fact, transportation agencies are not structured around an operating perspective. Their lines of
communication and information sharing and in general their institutional frameworks are not
structured for conducting transportation operations in an efficient and reliable manner. As
described in Chapter 3, there is little acknowledgement of the importance of transportation
operations at the regional level. In the MCMA, there is consensus about the need for
metropolitan coordination; however, most of the recommendations from the researchers,
academics, and authorities in the MCMA are focused on creating a regional authority to
address regional planning. There are few calls for creating regional coordination of
transportation operations.
Increasing demand and a constrained physical and financial reality make transportation
operations planning a crucial activity in mobility provision. Due to the inability to provide
new, or to expand, conventional infrastructure, it is necessary to focus on providing efficient
and effective transportation operations with a metropolitan scope. As mentioned previously,
the goal of transportation operations should be to make the best use of the MCMA
transportation system by integrating systems and services with from a customer-oriented
perspective and focusing on solving congestion problems. As transportation operations have
regional impacts and importance, balancing regional and local interests in an equitable and
effective way is essential to optimizing transportation operations. The creation of regional
institutions that balances regional and local interests is crucial to improving MCMA
transportation operations.
Collaboration between the authorities must not be a complex enterprise (although this can
be difficult to avoid). Coordination and collaboration could arise from the implementation of
a particular project. It can be developed progressively one step at a time. The implementation
of transportation operations through the development of regional architectures offers an
excellent opportunity for establishing links between the transportation institutions of the EM
and the DF. The regional architecture must define regional goals, processes, and roles, and
must allocate resources among regional stakeholders. It must also delineate which of these
transportation operations will be performed by each one of the transportation institutions.
Transportation operations are usually not that capital intensive in comparison to the projects

186

involved in transportation planning. Therefore, cooperation and coordination between the EM
and the DF could occur with less resistance.
The regional operations architecture will be developed with the same methodology used
for developing the regional planning architecture that was adapted for the MCMA case from
Makler (2000). The steps of this methodology are the following:

Step 1: Identify the objective or goal of the regional architecture.

This will improve

MCMA transportation operations through the definition of the responsibilities and roles of
institutions involved in transportation planning to achieve intermodal, regional, and efficient
transportation operations.

Step 2:

Identify the institutions

or organizations.

The

institutions

involved in

transportation operations have already been described in Chapter 3. In order to provide a clear
description of the institutions involved in transportation operations and as transportation
operations are located in a specific territories, the institutions will be summarized divided into
the locations they serve -the DF and the EM.
The institutions involved in transportation operations in the DF and their functions are
described in Table 6.2.
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Table 6-2 DF Institutions or Organizations Involved in Transportation Operations
Common

Institution or Organization

Institution or Organizations Functions

Name
SETRAVI

Secretariat of Transportation

Coordination of DF transportation modes, STC-Metro, RTP and STE.

and Traffic

Supervision and control of colectivos , Network Management, Traveler
Information.

SMA

Secretariat of Environment

SSP

Secretariat of Public Security

Launching of the "Hoy no Circula" and double "Hoy no Circula"
program.
Traffic Light control, VMS, traffic video surveillance, emergency
response management, traffic enforcement, traveler information, planned
traffic disruptions. It is by far the institution with greatest
responsibilities in transportation operations.

SOP

Secretariat of Public Works

Planned construction disruptions in conjunction with the SSP.

STC-Metro

Mass Transportation System -

Modal operations and intermodal operations such as improvements in

Metro

CETRAMS or common payment mechanisms with Metrobus system.

BRT

Bus Rapid Transit Institution

Management and operations of the BRT system located in Insurgentes

STE

Electric Transportation System

RTP

Passenger Transportation

Ave.
Management and operation of the trolley system and design,
construction, and operation of new trolley routes.
Management and operations of DF buses.

Network
24

CETRAM

Modal Transference Centers

Planning and management of CETRAMs.

Colectivos

Umbrella Organizations or

Representation against government and competing route organizations.

Routes Associations

Establishment and modification of vehicles routes.
Operation and maintenance of vehicles decided by their own drivers.

Taxis

Provision of traffic and incident information to radio stations and SSP.

Private Cars

Provision of traffic and incident information to radio stations and SSP.

EM's institutions involved in transportation operations are described in Table 6.3.

It is not an institution but a department of SETRAVI. It is worth mentioning since CETRAMs have a
crucial role in intermodal transportation operations.
24
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Table 6-3 EM Institutions or Organizations Involved in Transportation Operations
Common

Agency

Agency Functions

Name
ST-EM

SE

Secretariat of Transportation-

Transportation regulation, supervision and control over EM

State of Mexico

transportation modes such as colectivos or taxis.

Secretariat of Ecology

Establishment and implementation of environmental policies in the EM
related to transportation standards and fleet.

Security

Secretariat of Public Security

Emergency response.

Public

Secretariat of Water, Public

Planned construction disruptions.

Works

Works, and Development
Infrastructure

Colectivos

Umbrella Organizations or

Representation against government and competing route organizations.

Routes Associations

Establishment and modification of vehicles routes.
Operation and maintenance of vehicles decided by their own drivers

Taxis

Provision of traffic and incident information to radio stations and SSP.

Private Cars

Provision of traffic and incident information to radio stations and SSP.

Step 3: Describe the organizations and their linkages. The previous step of the regional
architecture development process described some of the institutions involved in MCMA
transportation operations and their functions. It is worth mentioning that there is no
metropolitan agency or entity in charge of metropolitan operations. Transportation operations
are conducted independently by each of the constituent states of the MCMA. Within the DF
are concentrated most of the transportation operations institutions since most transportation
operations are conducted in its territory. In contrast, the roles of the EM institutions in
transportation operations are limited, and the number of institutions involved in transportation
operations is small.
As described in Chapter 3, transportation operations in the MCMA are even more
fragmented than planning. Operations are conducted not as an integrated mechanism but as
an isolated effort by each agency, organization, or transportation mode in response to its own
emergencies or needs. At the moment, there is no intermodal integration mechanism.
Additionally, some transportation operations are conducted by agencies whose main role is
not related to transportation. The Secretaria de Seguridad Pliblica (Secretary of Public
Security or SSP) manages traffic lights, owns different street video surveillance systems
mainly for security purposes, provides emergency response, manages and operates vehicle
message signals, and provides and updates route guidance through its website and the radio.
The argument against SSP conducting transportation operations is that this agency must be in
charge of security instead of being focused on transportation operations.
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Another characteristic

of the MCMA operations institutional framework is that

transportation operations are conducted with a modal-oriented approach, focusing on a modal
trip, rather on the journey. The interaction between the different transportation modes is
limited. Interaction between formal and informal--namely colectivos--transportation modes is
null. The information and data shared between transportation modes is minimal or even nonexistent; and this is even worst between jurisdictions.
The only action already performed cooperatively by some agencies in the MCMA is
emergency response; however, it is conducted in a disorganized manner. The importance of
incident management for solving congestion problems is crucial25 . A large number of
accidents and an older vehicle fleet increase congestion in the MCMA, and therefore
emergency response and management must be performed in a different and more efficient
manner.

Step 4: Build the existing architecture. As the regional architecture development
methodology suggests, this step involves the representation of organizations as nodes and the
lines of responsibility, communication, and data flow as linkages between these nodes. In this
context, the regional operations architecture would provide insights into how the various
MCMA transportation institutions interact in order to provide an integrated set of
transportation operations in the MCMA. This regional architecture will provide us with a tool
to assess the current regional needs in transportation operations and to devise the institutional
framework that can address these regional needs.
Based on the previous steps, the MCMA regional operations architecture will be
structured in three concentric circles. The outer circle corresponds to the operations already
being performed in the MCMA.
The intermediate circle corresponds to formal institutions in charge of transportation
modes or informal transportation organizations in charge of transportation modes, such as
colectivos, which perform an important role in the provision of mobility in the region and
significantly influence the operations of the MCMA transportation system.
The inner circle corresponds to formal transportation institutions that are part of the DF
or EM state governments. These concentric circles are divided in half in order to represent the
jurisdiction in which the transportation operations are conducted, in which each of the

A general rule-of-thumb within the transportation industry is that for every minute a lane of traffic
is
blocked by an incident, four minutes of congestion are created.
25
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institutions and transportation organization are accountable, either the DF or the EM. The
links between the different institutions, organizations,
information,

resources,

and decision-making

and stakeholders represent the

hierarchies among them

in conducting

transportation operations. For instance, the links between the different transportation modes
of organization in the DF and SETRAVI represent the decision-making hierarchy that exists
between the SETRAVI and these organizations, the priorities established by SETRAVI, the
information sharing between SETRAVI and these organizations, and the resources that
SETRAVI provides to these organizations. Another example of the interaction between the
different stakeholders involved in transportation operations is the information that is provided
by the drivers regarding a traffic incident or accident that is reported to SSP who updates the
road web advisory or provides information to radio stations. All of these relationships
regarding information, resources, decision-making hierarchy, goals, ideas, and data are
summarized and described in the current MCMA regional operational architecture depicted in
Figure 6-5.
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Existing MCMA Regional Operations Architecture
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Figure 6.5 Existing MCMA Regional Operations Architecture

The MCMA regional operational architecture provides insight into the imbalance in
transportation operations between the EM and the DF, and the lack of formal interaction
between the different institutions and organizations of these jurisdictions.

Step 5: Prescribe new institutional needs and build the new architecture
Transportation operations in the MCMA are currently fragmented and must be integrated and
coordinated. The objective should be to consolidate transportation operations at the regional
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level with the ultimate aim of providing efficient and effective transportation operations. This
step will be focused on proposing a regional transportation operational framework to provide
integrated and coordinated transportation operations. This framework will be further explored
in the next subsections in which a new perspective on MCMA transportation operations is
presented and how the institutions should change to account for this new perspective is
detailed.

The following subsections will be focused on defining

a new perspective

on

transportation operations that should be established in the MCMA transportation system as
well as the institutional changes that are needed for undertaking this new perspective in
transportation operations in the MCMA.

6.3.1 New Perspective on MCMA Transportation Operations
This new perspective on the MCMA operations restructuring process will especially represent
a new way of thinking about the processes through which transportation services and
operations are provided in the region. This restructuring process, due to its nature, would
require strong leadership, vision, and creativity from the different stakeholders. The new
perspective should establish a framework in which transportation stakeholders--service
providers,

operators,

customers,

decision-makers,

and

authorities--form

a

regional

commitment to developing, maintaining, and sustaining a regional concept of transportation
operations. DF and EM transportation authorities must yield in their local interests in spite of
the regional well-being implementing a regional concept of operations across the MCMA.
This regional concept of transportation operations will require a new institutional
framework. This new institutional structure must provide integrated responses, services, and
transportation provision. The new structure and the relationships that emerge from it could be
defined as the regional operations architecture for the region. The regional operations
architecture would establish the roles and responsibilities of all institutions in providing
transportation operations and services. It would also do the following:

1)

Establish the transportation operations and services that will be implemented in the

MCMA region;
2)

Define the institutions, whether existing or new, that would be involved in the
implementation of these operations;
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3)

Identify the institution in charge of providing and managing each one of the
transportation operations;

4)

Define lines of communication that connect the different institutions; and

5)

Establish the data flows between the institutions.

The MCMA regional operations architecture highlights the need for an institution that
coordinates and performs transportation operations at the regional scale. This institution
would perform the same tasks as those of Traffic Management Centers (TMCs). In these
centers, transportation modes are integrated, emergency response is managed, and ITS
technologies are operated and coordinated. This regional institution, in fact a regional
operations center, should develop a regional transportation operation restructuring process
that includes coordination and linkages among the transportation institutions and agencies
that previously were working separately. The creation of this regional operations center
would improve the coordination between the different transportation operations institutions
and would allow them to work together and share responsibilities, information, resources, and
data. As will be explored in the next chapter, the coordination between the different
transportation modes and organizations in the end will lead to an integrated and intermodal
transportation system.
The proposed regional operational architecture for the MCMA is depicted in Figure 6-6.
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Proposed MCMA Regional Operations Architecture
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Figure 6.6 Proposed MCMA Regional Operational Architecture

As described in Figure 6-6, the MCMA regional operations center will perform the
following transportation operations and functions (Sussman 2001):

0

Network Management;

*

Traffic Light Control;

*

Emergency Response;
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*

Work Zone Management;

*

Incident Management--Detection, Response, and Removal;

"

Intermodal Connections;

"

Traveler Information Systems;

"

Stakeholder and Customer Communication;

*

Performance Measurement, Review, and Reaction.

In the future, when the political, economic, and social conditions are more favorable in
the MCMA, the regional operation center could perform the following functions:

*

Electronic Toll Collection;

*

Demand Management--Road and Environmental Pricing;

*

ITS Applications for Public Transportation.

The implementation of these transportation

operations, as described

in previous

subsections, would require a clear definition of roles and responsibilities that currently has
not been achieved and would be provided through the development of regional architectures.
In these architectures, the EM and the DF would retain the control and operation of their own
transportation system and services; however, they would be integrated, and their operations
and management responsibilities would be focused on providing a more regional, collective
benefit. These responsibilities and roles would be coordinated by a regional operations center
as it is described in Figure 6-7. The regional operations center would consolidate the
information and data and would integrate the transportation operations at the regional scale.
In addition, it would coordinate the transportation operations that require the involvement of
different jurisdictional authorities. The regional approach of transportation operations
conducted by the regional operations center will raise the issue of funding as a key element to
perform efficient and effective

transportation

operations.

The

different jurisdictions

coordinated by this center must ensure to provide continuous reliable financial support for
this center.
The creation of this regional operations center would respond to the need for an entity
that deals specifically with transportation and that is accountable for transportation operations
at the regional level. The regional operations center would not only receive information about
planned construction disruptions and emergencies in the transportation system but would also
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take transportation responsive measures so that the transportation system would not be
severely affected by these factors. In addition, the regional operations center would represent
the views and interests of the transportation institutions in charge of transportation operations
in the transportation planning process. The participation of the regional operations center in
the regional planning process was established in the new regional planning architecture. This
would ensure that the projects and investments developed as a result of the planning process
consider a transportation operations perspective.
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Figure 6.7 Proposed MCMA Regional Operations Center
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rolle
EM-DF

The regional operations center would serve as a new means of providing integrated
transportation operations and services in fragmented authority and jurisdictional frameworks.
Systems architectures in general provide a good representation of system complexity and a
good tool to manage system's complexity. However, when systems grow to the point that the
are unmanageable, architectures are not able to operate,

manage, or minimize their

complexity. Therefore, the size of the system is key in the architecture design.
The operational scale of the MCMA increases the complexity of handling large amounts
of data and information, reaching a specific location in a timely manner, and managing the
different transportation modes in an efficient manner. In principle, each of the transportation
operations has a scale at which it can optimally conducted. The goal should be to reduce each
transportation operation independently of jurisdictional boundaries to the scale at which it
could be optimally undertaken. The architectures should be developed at the same scale at
which each transportation operation is conducted optimally. The institutional framework
developed should be able to respond to this operational subdivision.
For instance, as described previously, due to the large scale and complexity of the
MCMA it is possible that one regional operational center would be insufficient to manage
and process the amount of information generated by the MCMA transportation system, to
coordinate the different transportation modes, and to conduct the different transportation
operations. The question is whether transportation operations should be conducted in a
centralized or decentralized manner. In the MCMA should there be one or more operational
centers? An answer to this question is beyond the scope of this research since it will require
extensive analysis. In fact, this topic is the subject of a master thesis performed by an MIT
graduate student Travis Dunn. The title of his thesis is "Using Desing Structure Matrices to
Improve Decentralized Urban Transportation Systems". This research will provide some
preliminary observations on this subject, such as that some transportation operations are more
efficiently conducted in a decentralized manner. For instance, in a decentralized approach,
having more that one operational center would allow for faster responses to emergencies
since these centers would be closer to the incidents. Other transportation operations in which
having more that one operational center would be beneficial are traffic signal coordination,
incident response, or special events management.
In the MCMA, as in the case of Sao Paulo, several operational centers could be needed
to conduct these transportation operations at the metropolitan level. Rather than proposing an
operations division encompassing the whole metropolitan area or a division based on
territorial jurisdictions, the scale at which each transportation operation center should conduct
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its roles must be aligned with the scale at which these operations are optimally conducted.
For example, the operational centers' roles could be undertaken in consideration of the same
spatial division currently used by the environmental authorities to measure the level of
pollution in each region of the MCMA, the Indice Metropolitano de Calidad del Aire (Air
Quality Metropolitan Index or IMECAS). This division is shown in Figure 6-8 and
demarcates five regions--Northeast (NE), Northwest (NW), Southeast (SE), Southwest (SW),
and Center (CE). This division is appropriate since it would foster collaboration and
coordination between different transportation stakeholders and create synergies between
jurisdictional authorities. This operational division would promote sustainable development
since transportation operations would be strictly linked to environmental performance.

NW

NE

SW

SE

Figure 6.8 Operational Division of the MCMA
Source: (Gobierno del Estado de Mexico 2000)

These five regions have their own transportation and network characteristics as well as
different transportation modes and different stakeholders. In addition, each of these regions
presents different levels of complexity in terms of transportation, land use, and socioeconomic development. Therefore, these regional operations centers would have different
functions and perform different transportation operations. For example, the operational center
located in the central region will likely encounter more public demonstrations and so will
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need to manage these events by taking the appropriate transportation responsive measures or
need to coordinate more with the STC Metro and not with other transportation modes. The
rest of the operations centers would more be focused on other transportation operations and
on the intermodal coordination between the STC Metro, Colectivos and other transportation
modes at the metropolitan level. For instance, the Northwest and Northeast operations centers
would focus on metropolitan transportation operations and interactions among the different
transportation systems and and institutions of the DF and the EM. These operation centers
would be crucial in the development of metropolitan corridors, including the regulation and
restructuring of colectivo routes and organizations, which are by definition location specific.
It would be easier to supervise, regulate, and coordinate a limited number of colectivo
organizations in the area than to coordinate the complete MCMA area.

6.3.2 MCMA Operations and Organizational and Institutional Change
The development and implementation of a regional concept of operations in the MCMA
would require structural and institutional changes. These changes need to address the lack of
coordination and integration between the different transportation modes and authorities.
Institutional change in the MCMA would require the creation of a regional institution in
charge of transportation operations as described in the previous subsections. The creation of
such an entity would also require legislative action to provide the necessary authority and
capabilities to the metropolitan operational institutions. Without being an easy task, this
process could be simpler than constituting a new metropolitan government or providing
resources for a metropolitan transportation planning institution.
In addition to the creation of a regional institution in charge of transportation operations,
an important process to consider changing should be the way in which transportation
authorities conduct transportation operations and how they are linked to other transportation
institutions. Transportation operations'

scope should be multimodal and intermodal and

network-wide geographically with responses based on coordination among the different
transportation institutions. Transportation authorities in different jurisdictions should be
structured and organized to conduct transportation operations within this scope twenty-four
hours a day and seven days a week, independently of territorial jurisdictions. This approach
should include improved information sharing, effective communications, integrated systems,
and the efficient use of resources. A new technological, systemic, and institutional approach
is needed in this new regional transportation operations process. This research focuses on the
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institutional side of these changes since institutions can change the ways in which
technologies and systems are implemented and managed.
As mentioned in Chapter 5, the main challenge besides the institutional framework is the
change of approach in providing transportation operations that in the end should be reflected
in the following:

1)

The establishment of consensus on the roles and responsibilities of transportation
institutions;

2)

Focus on customer-oriented practices;

3)

The provision of adequate and sufficient resources for ongoing and continuous
transportation operations;

4) New approaches to planning and programming to accommodate integrated and
incremental improvements in technology;
5)

Continuous inter-jurisdictional cooperation among transportation public and nonpublic stakeholders.

All these goals depend on regional cooperation and coordination. The MCMA should
follow the framework developed by the FWHA to establish sustained collaborative
relationships.

This framework

includes

five elements:

Structure,

Process,

Products,

Resources, and Performance. All these elements were defined and described in Chapter 3.
The structure element is what has been described as regional architecture, which will enable
regional cooperation and coordination and means of communication.
The new perspective in transportation operations in the MCMA should include the factors
described by Sussman (2001) as crucial to successful transportation operations at a regional
scale and already described in the previous chapter:

*

3F: Funded, Flexible, and Focused;

*

31: Integrated, Intermodal, and Information and Customer based;

*

3R: Regional, Real-Time, and Routine.
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These factors were described in Chapter 4 and constitute some of the factors that need to
be implemented in the MCMA regional operations architecture io order to have efficient
transportation operations and successful collaboration between the different stakeholders.
Successful collaboration does not have to be complex. It can be achieved in a short time
frame, by developing incrementally each of the transportation operations and its associated
architecture. In each of these transportation operations the MCMA authorities headed by the
Regional Operations Center should consider the following (Berman, Smith. et at. 2005):

*

Operations Objective: The desired operations outcome for one or more activities or
services that would be established through regional transportation operations
collaboration and coordination and would be consistent with regional goals expressed
in regional planning documents;

*

Physical Improvements: The set of equipment, technology, facilities, people, and/or
systems needed to achieve the operations objective;

*

Relationships and Procedures: The working agreements, institutional agreements,
memorandums of understanding (MOUs), and procedures needed to achieve the
operations objective;

*

Resource Arrangements: Funding and other resource requirements (e.g. staff and
equipment) and how those resources are to be allocated to achieve the operations
objective.

One of the tasks that could enhance collaboration is the implementation of ITS
technologies, as will be explored in the next subsection.

6.3.3 Regional Architecture as the Institutional Foundation for ITS Deployment
or as the Result of ITS deployment
Regional operations have been achieved in some metropolitan areas due to the deployment of
ITS technologies. ITS has provided a new tool for transportation operations at the regional
scale. Transportation operations are tightly linked to ITS; however, they are not identical. ITS
supports some transportation operations, but some transportation operations do not require
any ITS technologies. The regional operations architecture is closely related to the regional
ITS architecture in terms of structure, process, products, and resources, whereas the regional
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operations architecture is concerned with how the elements for managing transportation
systems can be integrated institutionally and technically. Finally, the ITS architecture is
focused on how information systems can be integrated.
A regional ITS architecture can be described as a regional framework for ensuring
institutional agreement and technical integration for the implementation of ITS projects in a
region. It would include as part of its framework a "plan for the deployment of electronic
technology throughout a region with an emphasis on the integration of systems within the
region. The architecture would identify stakeholders, systems or "elements" they operate, and
the information to be exchanged between stakeholder elements" (CATS 2003).
In the MCMA there is perhaps complete agreement on the benefits of improving
operations. However, the efforts to do so are isolated, and the operational institutions do not
engage each other. While technical integration is in its early stages, it is important to develop
ITS as it could provide the appropriate technology to enhance and improve operations.
In the MCMA, some ITS systems, particularly those included in advanced transportation
management systems

(ATMS),

advanced transportation

advanced public transportation

information systems' (ATIS)

systems (APTS),

subsystems,

and

have already been

deployed or are in the process of being deployed. These systems were described in Chapter 3,
which discussed how these ITS technologies are being implemented in an isolated, nonintegrated, and fragmented manner. As an example of this, the deployment of ITS
technologies is conducted by separate DF authorities with little interaction between them and
even less interaction with EM authorities using the same or similar technologies. In addition,
the MCMA does not have a long-term development strategy for ITS services from a
technological perspective or from an organizational point of view. It is clear that ITS
technologies are not being used at their full potential in the MCMA. The implementation of
ITS in an appropriate manner could provide several benefits, as we will explore.
The implementation of ITS in the MCMA transportation system would require the
cooperation and coordination of the different jurisdictional authorities. Therefore, as Sussman
(2001) points out, the implementation of ITS also drives the need for an institutional change
at the metropolitan scale. The implementation of ITS technologies in developing countries
needs to occur in conjunction with an institutional and legal restructuring in the country since
institutional issues are one of the factors that can inhibit most the implementation of ITS. The
recommendation, based on this fact, is to restructure the institutional framework to deploy
ITS technologies.
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The implementation of ITS through a regional ITS architecture in the MCMA would also
provide additional benefits to its transportation system besides the ones provided by the ITS
technologies themselves. First, the regional ITS architecture could serve as a forum for
institutions and agencies to discuss their needs and concerns. Second, the ITS architecture
would provide the elements for coordination in the transportation system management and
operation. Third, the ITS architecture would define the integration among transportation
authorities and stakeholders

in terms of information and data sharing. Fourth, the

implementation of ITS could bring together all transportation stakeholders ranging from
planners to operators and also private partners.
The benefits

that could be obtained from ITS implementation through regional

architectures would be greater since just a few agencies in the MCMA are actually
coordinated. The recommendations for the implementation of ITS involve the following:

"

To develop a national ITS architecture as a framework for planning, defining, and
integrating ITS. The government needs to establish clear, integrated, and uniform ITS
standards before private enterprises continue providing services that are incompatible
with other service providers or before local governments install systems that do not
work within other jurisdictions. As can be observed in the commuting pattern of the
MCMA, the vehicles cross jurisdictional boundaries everyday. Without the
appropriate ITS standards and regulations the equipment of a vehicle, such as GPS or
route guidance, could be rendered useless in some areas.

*

To develop a regional architecture for the MCMA to ensure institutional consensus
and technological integration at the regional level. Besides the possible benefits in
reducing congestion and pollution, and increasing public safety, in the MCMA, the
ITS architecture could bring authorities together to improve transportation planning
and operations and to cooperate.

6.4 Specific Actions
The new MCMA institutional framework that needs to be implemented requires the
involvement of several stakeholders since the factors that constrain metropolitan planning and
operations range from the constitutional, to the institutional, political, financial, and social.
Each of these stakeholder groups will need to perform a set of actions and roles in order for
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this institutional framework to be implemented. The list of stakeholders and stakeholder roles
described in this section is not exhaustive. The stakeholders described are a sample of those
who could have a principal role in making this institutional change--the federal and state
government, the legislative power, and society in general.

6.4.1 Federal Level
As argued in Chapter 3, the federal authorities have been absent from the metropolitan arena
in recent years. The federal government must take a principal role and assume its
responsibility in developing cooperation and coordination mechanisms between jurisdictions
and authorities in the metropolitan areas. In the current institutional and political MCMA
context, the participation of the federal government is essential for achieving metropolitan
coordination. The federal role should comprise providing legal mandates or incentives in
different areas to achieve metropolitan coordination, including financial resources for the

MCMA.
The potential roles of the federal government in metropolitan transportation planning and
operations can be summarized as follows:

*

The federal government must establish sectors in which coordination is obligatory,
and it must establish means to achieve such coordination;

*

The federal government must foster metropolitan planning and operations by
providing incentives or legal mandates to achieve specific tasks;

*

The federal government must provide financial and technical assistance from the
various federal agencies to urban and metropolitan planning;

*

The federal government must devise mechanisms to fund metropolitan projects and
institutions.

6.4.2 State Level
The roles and willingness of the DF and the EM in solving the metropolitan challenges are
crucial in this process. Several steps have been taken to accomplish metropolitan projects,
coordination, and collaboration; however, the success of most of these projects has been
constrained by the struggles between these governments. These government's roles in
metropolitan tasks are numerous, since they are the main stakeholders in these metropolitan
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scenarios. If these roles can be summarized in one phrase it would be to ensure that their
projects and plans are better aligned with regional plans and interests and to provide the
means, whether financial, legal, or political, to achieve these tasks. This is one of the most
important factors in the metropolitan problem. The willingness to gain metropolitan
consensus from each of the metropolitan entities will determine the success or failure of any
attempt at metropolitan coordination.

6.4.3 Legislative Power
In the Mexican political and administrative framework, the state and federal legislative
powers will perform a relevant role in the transportation restructuring process. The creation
of regional transportation planning and operations institutions or agencies will depend on
legislative mandates of the federal and state legislative chambers. The joint construction,
operation, and management of transportation operations and projects will require the
legislative powers to grant regional agencies enough authority and means, either legal or
financial, to perform this role properly. Funding regional transportation will be another issue
in which the legislative branches will be especially involved.
The roles of the legislative powers either at the federal or state level can be summarized
in the following way:

"

Restructuring of the metropolitan legal framework in order to respond to regional
needs and conduct transportation planning and operations at the regional level
considering the different options established previously, which range from the
creation

of intermediate

government

levels to the

strengthening of existing

metropolitan commissions;
*

Standardization of the transportation legal framework of the DF and the EM;

*

Restructuring of the metropolitan financial framework in order to fund appropriately
metropolitan projects and institutions and give them financial
executive capabilities, and continuity.
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independence,

6.5 Conclusion
The MCMA requires a regional, long-term, strategic perspective on transportation planning
and operations. The implementation of regional strategic transportation planning in the region
is crucial if transportation, land use, and environmental problems are to be solved. The
concept of regional architectures is an integral part of RSTP. As described in previous
subsections, new regional planning and operations architectures are needed in the MCMA to
address metropolitan transportation planning and operations.
In terms of RPA, it is clear that there is a need for a new legal and institutional
framework to improve the governance of the metropolitan regions and to provide a better
quality of life for the populations located in these areas. However, any legal or institutional
framework that requires major change in the MCMA governmental structure will be unlikely
to be implemented. Emphasis must be placed instead on establishing new ways to coordinate
and collaborate

within the existing structure.

These new ways of cooperation

and

coordination would be an intermediate step in shifting to a metropolitan governmental
structure. If these new efforts at cooperation and coordination in the MCMA fail, it is
unlikely that a deeper institutional restructuring process would be viable.
Most of the recommendations of the researchers, academics, and authorities in the
MCMA are focused on creating a regional authority to address regional planning. Little
attention has been paid to transportation operations at the metropolitan scale. Transportation
operations should be on the metropolitan agenda not only because of the benefits that
transportation operations can bring to the transportation system but also because it can bring
together transportation authorities to collaborate with each other.
Transportation operations in the MCMA need a wider and deeper restructuring process
that includes technological and institutional changes in order to be able to make the best use
of the existing transportation system. From an institutional perspective, it is necessary that
transportation authorities change the ways in which they conduct transportation operations in
order to approach transportation in a multimodal, metropolitan, and collaborative manner. In
addition, a regional operations center that would be in charge of coordinating and integrating
transportation modes and jurisdictions as well as performing transportation operations at a
regional level is necessary.
Transportation planning like transportation operations, must be a continual process,
which should include refining plans, reviewing programs and coordination measures, and
revising projects. Implementing cooperation in planning and operations in a natural way as a
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decision-making mechanism is as important as producing a joint plan between the DF and the
EM. If there is no coordination and political willingness between these two states, any
metropolitan transportation plan will be futile. As mentioned before, the roles of the federal
government and the legislative powers is key to fostering and sustaining a metropolitan
transportation system.
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Chapter 7
MCMA Multimodal Integration,
Intermodalism, and the MCMA Regional
Architectures
The goal of this chapter is to show that through the development of regional planning and
operations architectures, improvements in multimodal integration and intermodalism can be
achieved in the MCMA, thereby making the transportation system more efficient, effective,
and sustainable. This chapter will also provide information about recommended practices in
multimodal integration and intermodalism and how through the development of regional
architectures this kind of transportation system can be achieved.

7.1 Introduction
As described in previous chapters, the MCMA transportation system is complex and
extensive. Many diverse institutions and organizations are involved in the planning and
operations of the transportation system. Coordination and collaboration between these
institutions

is crucial

in providing a truly multimodal,

integrated,

and intermodal

transportation system in the MCMA. If this coordination and collaboration between the
different institutions is not achieved, the negative results or outcomes will be transfered to the
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transportation system and as a result, transportation users may find that the transportation
system is unsafe and unreliable as well as inconvenient. The current MCMA transportation
system has developed over many decades; however, the integration between institutions and
thus between modes has still not been achieved, often resulting in long, inconvenient, and
unsafe transfer between transportation modes.
The structuring and integration of the different transportation modes should be one of the
main goals of the transportation authorities. Modal integration can achieve environmental,
economic, and social objectives as well as significant benefits to the users. Reducing the
inconvenience and uncertainty that many users currently perceive in transferring from one
mode to another would be a substantial step toward an intermodal transportation system.
More intermodal, integrated, and structured public transportation in the MCMA would
translate into more convenient journies that in conjunction with an extended network would
benefit not only the existing passengers but would enable and encourage people to leave their
cars at home.
Structuring and integrating the MCMA transportation system as a truly intermodal
service presents both great opportunities and challenges. These opportunities, as described in
the previous paragraph, will only be achieved if MCMA transportation authorities, both in the
DF and in the EM, who are in charge of planning, operations, and funding can meet the
challenges of close cooperation and coordination. Several mechanisms can be used to meet
this challenge. The concept of regional architecture can serve as one of the mechanisms that
can improve cooperation and coordination between the MCMA transportation authorities by
defining a framework that describes how various transportation institutions should interact in
order to provide an integrated set of transportation plans or operations in the MCMA region.
This chapter evaluates how regional architectures focused on both transportation planning
or operations can affect the MCMA transportation system by fostering more integrated and
intermodal transportation services. In order to do so, the following sections will explore the
concepts of multimodal integration, the current MCMA intermodal practices, and how
regional architectures can help to provide a more integrated and intermodal transportation
system. This chapter will also provide some guidelines in developing a more integrated
multimodal and intermodal transportation system for the MCMA.
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7.2 Multimodal Integration and Intermodalism
The terms "multimodal transportation" and "intermodal transportation" are frequently used
interchangeably; however, these two terms represent different concepts that need to be
explained before proceeding further. If the transportation system can be characterized as links
for the different transportation modes and nodes for the interaction between these
transportation modes, multimodal transportation is focused on transportation system links and
intermodal transportation on transportation system nodes. In this context, multimodal
transportation refers to the collective consideration of all transportation modes, while
intermodal transportation refers to the consideration of the linkages, interactions, and
movements between the different transportation modes.
Multimodal transportation refers in part to the different mode choices that a user has to
make in a certain trip. For instance, in the MCMA for a particular trip a user could have the
options of traveling by one of the following: auto, colectivo, metro, trolley, or public bus.
This multimodal transportation system raises two issues that are interrelated: choice and
competition. Passengers select the transportation mode that they believe can best serve their
needs. Passengers deserve to have several choices that theoretically in a competitive process
would result in a more effective and efficient multimodal transportation system. However,
arriving at the best combination of choice and competition is not simple. For instance, this
multimodal transportation system may have some potentially negative impacts throughout the
region, or some transportation modes may satisfy user needs but they may not operate
efficiently. Even more important is the consideration of the best role for the government
where there is vigorous competition between modes or in areas where users do not have
modal choices and where there is no competition, and therefore the quality of the service is
deficient. The government must set the priorities of the transportation system to favor the
transportation modes that are inherently more efficient, since the laissez-fare perspective,
where the market is left to individual firms, has generated chaotic conditions in public
transportation systems that have informal transportation service providers (colectivos).
Therefore, the authorities even though they should favor competition and multiple modal
choices, must establish the basis and the structure of this competition in such a way that
transportation modes complement each other in some cases and compete with each other in
other cases.
Intermodal transportation refers to connecting different transportation modes into an
integrated transportation system for the efficient and safe movement of travelers and freight
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(although in this thesis, we will be limited to travelers). The concept of intermodal
transportation is based on the fact that within different segments of a journey there are
transportation modes that are inherently more efficient than others for different reasons.
Therefore, passengers will be likely transferring between these modes. The most important
factor in an intermodal transportation system is the intermodal transfer that links and
integrates the different transportation modes. If users perceive different transportation modes
as unsafe, inconvenient, or discontinuous, they will take a unimodal trip, which is often in
their own vehicles, which generates additional impacts such as congestion and pollution. The
planning of intermodal transfer centers is crucial to best utilizing each of the different
transportation resources. In order to do so, this planning process requires the coordination and
collaboration of all transportation modes that converge in an intermodal transference center.
If this cooperation and collaboration is stifled, the integration of these transportation modes
will be limited, and this limitation will have several impacts on the transportation system.
Multimodal and intermodal transportation systems also imply different things from a
transportation planning perspective. On the one hand, for multimodal transportation, the
planning process includes the following: 1) Defining a problem in a generic way, 2)
Identifying more that one modal option to solve this problem, and 3) Evaluating these modal
options and how they can solve, individually or in combination, a particular problem
(Anderson, Easley et al. 1995). On the other hand, for intermodal transportation, the planning
process includes the following:

1) Identifying the key interactions between one or more

modes of transportation where affecting the performance or use of one mode will affect
another, 2) Defining strategies for improving the effectiveness of these modal interactions,
and 3) Evaluating the effectiveness of these strategies from the perspective of enhancing the
overall performance of the system affected by intermodal connections (Anderson, Easley et

al. 1995).
In public transportation, market

competition between

generating a segmented and non-integrated

transportation

modes has contributed

to

system. Each one of the

transportation modes has tried to gain competitive advantages in terms of service quality,
costs, reliability, speed, accessibility, comfort, and safety. In the last forty years, there has
been an attempt to integrate fragmented transportation systems through intermodalism, which
implies the use of at least two different transportation modes in a trip between origin and
destination.

In addition, intermodalism implies generating efficiency within transportation

systems where modes are used in the most economic, efficient, and productive manner.
Furthermore, in the last decade there has been another attempt, particularly in Latin America
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cities, to restructure multimodal transportation and better align supply and demand, as well as
to select the most efficient transportation modes for each transportation segment.
Intermodalism normally had been used for freight transportation, especially in maritime
transportation where the concept of intermodalism originated. If urban transportation systems
want to be improved, intermodalism must be considered as one of the key factors, focusing
on the whole trip rather than in just a trip segment. In recent years, several examples have
emerged of the multimodal integration of services and functions that result in better
intermodal services, such as public information and fare collection integrated across multiple
operating agencies and multiple jurisdictions in order to improve quality of service and
improve efficiency at a regional scale.
There is no unique evaluation technique for intermodal transportation deployment;
however, intermodal transportation objectives should be considered in transportation system
planning, design, and modal interfaces. Among the most important objectives in providing
intermodal coordination are safety and security as well as improving transfers and transfer
opportunities. Achieving these objectives will facilitate trip making by considering the
transportation system as a network. In order to structure the transportation system as a
network, action should be taken to reduce transfer cost, in-vehicle and out-of-vehicle time,
and barriers to modal transference. In most cases, barriers to truly multimodal and intermodal
transportation are caused mainly by institutional issues. Therefore, the following sections will
explore some of the current multimodal and intermodal transportation practices of the
MCMA and then analyze how the regional planning and operations architectures can assist in
achieving the institutional collaboration and coordination necessary for developing a
multimodal and intermodal transportation system.

7.3 MCMA Multimodal and Intermodal Current Practices
The MCMA can be considered multimodal in the sense that transportation modes are
considered collectively and several modal choices exist for making a given trip; however,
competition and an unstructured transportation system make the multimodal transportation
system inefficient. Even though in the MCMA there are some intermodal transference
centers, the intermodalism between transportation modes is virtually nonexistent. Multimodal
transfers integration are difficult for users due to physical conditions, time, and cost.
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As described in previous chapters, MCMA's transportation system is composed of formal
and informal transportation modes. All these formal and informal transportation modes can
implement different measures and actions to improve multimodal integration and intermodal
practices; however, due to the operational and institutional challenges that informal
transportation creates for the transportation system, the following paragraphs will be
particularly focused on informal transportation modes--colectivos--and their interaction with
formal transportation modes.
Colectivos perform a key role in the MCMA transportation system by providing mobility
to a large population share, especially in the EM municipalities, and linking transportation
modes to public buses, rapid transit buses (BRTs), or the Metro; however, the way in which
colectivos provide transportation services affects the MCMA transportation system. The lack
of appropriate structuring of colectivos and the lack of strict regulation and enforcement by
the state authorities has led to the disorganized manner in which colectivos provide
transportation services. With the objective of increasing their income, colectivos engage in
different practices that affect transportation operations such as the following:

route

fragmentation; schedule reductions that generate high rates of transfer leading to higher costs
for users; reductions in fleet maintenance; fare increases; over-exploitation of the labor force;
route invasion; and a lack of service in non-profitable routes. Regarding these last two
practices, there are several routes that are served by more that one transportation mode, such
as the Metro and colectivos, in contrast to many areas where transportation service is not
provided, all of them low-income areas.
The competition between the colectivos and the Metro or the trolley makes it difficult to
bring them together and cooperate. Nowadays, seventy-six routes of colectivos run parallel to
metro or trolley routes. The colectivos have 72 percent of the passengers. The operation of
colectivos on the same routes as other transportation modes causes different challenges. The
colectivo-metro overlap reduces STC-Metro ridership, increasing the subsidy needed by the
subway system. The colectivo-bus-STC-Metro overlap causes other challenges like increased
pollution and congestion, travel-time, and travel-costs.
In terms of the interaction of colectivos with other transportation modes, intermodal
transference

centers (CETRAMs) are a convergence point for different transportation

modes(a great number of them being the colectivos), institutions, and organizations. This
research will explore some of the problems that arise in the transfer centers in order to
understand the operational practices of colectivos and the challenges for having an efficient
and effective transportation system.
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The construction of the STC-Metro in the late sixties defined the structure of the MCMA
transportation system and the interfaces between the different transportation modes. STCMetro stops would perform as nodes between the open, flexible, road-based transportation
modes, mainly colectivos, and the fixed, confined transportation system of the STC-Metro.
These nodes are the described CETRAMs. These transfer centers are managed by a
SETRAVI department, owned by the STC-METRO, and interact with most of MCMA
transportation modes: colectivos, STC-METRO, private cars, taxis, and buses. The limited
coordination between them and the different priorities of these organizations result in barriers
to intermodal transfers. The different obstacles that a user can face in transferring from one
transportation

mode to

another makes the journey

feel difficult, complex,

unsafe,

inconvenient, and discontinuous. Nowadays, in these transfer centers, the problems are
numerous and, among others, include the following:

1)

Use of the CETRAMs

by

unauthorized routes and informal service providers, 2) Blocking of the entrance and exit of
the CETRAMs by transport fleet, 3) Disorganization in CETRAMs operations, 4) Informal
commerce in terminals, 5) Lack of maintenance of the facilities, 6) Public insecurity and lack
of police surveillance, 7) Lack of lighting, and 8) Congestion around CETRAMs.
CETRAMs have become an urban problem because of the concentration of passengers
and vehicles in specific locations, generally in the Metro stations. These passenger and
vehicle concentrations generate increasing congestion due to the lack of control of surface
transportation such as buses, colectivos, and taxis, which enter and leave the CETRAMs in a
disorganized manner. Most of these transfer centers are located in the DF, as described in
Chapter 3. The CETRAMs in the DF with the highest concentrations of passengers and
vehicles--50% of users--are located at the boundaries with the EM 2 6. This will worsen if the
growth in the MCMA continues in the periphery of the urbanized area, particularly in the EM
municipalities. In order to solve this transportation problem, it is necessary to design a
transportation policy with a metropolitan scope in

order to link the metropolitan

transportation with the DF's urban transportation. If greater integration is achieved between
the different MCMA transportation modes and jurisdictions, the traveler and vehicle
concentration in the main CETRAMs and subway stations and the suburban and metropolitan
trips for their transference to the mass transportation modes will be reduced.

President Miguel de la Madrid (1982-1988) in an attempt to regulate the MCMA transportation
system allowed the colectivos from the EM to enter the DF network to reach the METRO stations. This
decision constituted one of the main metropolitan intermodal integration efforts.
26
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The lack of integration between MCMA transportation modes is evident at all levels. One
of the reasons for the lack of integration between transportation modes is due to the lack of
institutional integration between them and between the state authorities. In addition, the
absence of a metropolitan

authority that integrates the transportation modes at the

metropolitan level constrains this integration even more. The absence of a metropolitan
authority leads to unclear assignment of responsibilities and political problems that in
conjunction with an unorganized transportation structure generates the current non-integrated
transportation system.
Recently, a new approach to multimodal integration and intermodalism has been
developed for the Metrobus project, a bus rapid transit (BRT) system that theoretically
constitutes a success in multimodal integration and intermodalism since new practices and
mechanisms to formalize the transportation system and foster intermodal practices are
implemented, as will be explored in the following subsection.

7.3.1 The Metrobus Case
The Metrobus is a bus rapid transit (BRT) system that consists of high-capacity and lowemission buses that circulate through exclusive lanes in strategic corridors of the city. The
Metrobus project is being deployed by the DF government in order to modernize the
transportation system and to reduce traffic congestion and pollution. The DF government
estimates that there are thirty-three strategic corridors where the Metrobus could be
implemented. Each of the Metrobus corridors represents

a specific

solution to the

27

transportation problems of a particular area of the DF . These strategic corridors would
represent a mass-transportation

alternative that would complement the existing mass-

transportation modes--STC-Metro and Light Rail. The first stage of the Metrobus project will
consist of two corridors in which Metrobus will be deployed: 1) Av Insurgentes (Insurgentes
Avenue) and 2) Eje 8 Sur (Corridor 8 South). The implementation of Metrobus at Insurgentes
Avenue started in December 2004 and will be fully operational by June 2005. According to a
DF consultant, the Av. Insurgentes project will be the only one deployed in the short-term.
The Eje 8 Sur corridor is not being considered as a priority by the DF authorities due to its
complexity and interaction with EM colectivo routes.

DF's authorities are not considering any of these projects to be developed within a metropolitan
scope.
27
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The implementation of the project at Av. Insurgentes is due to its location, length, and
regional and metropolitan influence as one of the main corridors of the MCMA. The
Metrobus project at the Insurgentes corridor has the following estimates of technical and
demand indicators:

Table 7-1 Metrobus at Insurgentes Corridor
Indicators

Data

Demand Weekday

250,000 passengers

Effective Annual Demand

72,191,000 passengers

Demand Holidays

50% of Weekday Demand

Stations

2 terminals, 34 Stations

Total Fleet

80 vehicles

Operation Fleet

69 vehicles

Reserve Fleet

11 vehicles

Operation Enterprises Share

75% Route 2 and 25% RTP

Corridor Length

19.7km

Daily Kilometers per Unit

283.97 km

Operation Daily Kilometers

19,594.36 km

Annual Fleet Kilometers

6,116,000 km

Source: (SMA-DF 2004a)

The basic characteristics of the Metrobus project are the following: 1) Exclusive lanes for
public transportation; 2) Structured and integrated service: Corridors and feeders routes; 3)
High-capacity and low-emission buses; 4) No competing services along the corridor; 5)
Intermodal transfers; 6) Flat and unique fare across transportation modes; 7) Government
regulation and participation; 8) External collection system; 9) System Management Agency;
and 10) Support Activities.
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The DF authorities are planning the deployment of the Metrobus project with the
following scheme:

Public Agency
-Management of the system
-Planning
-Supervision and Control

Operation Enterprise
-Actual colectivo owners
-RIP
-Other enterprises

Infrastructure
-Exclusive Lanes in Corridors
-Stations and lerminals
-Additional infrastrtcttre

Collection Enterprise
-Paymnctit Mechlanims
-Access Control
-income Managetent

Figure 7-1 Metrobus project scheme
Source: (SMA-DF 2004b)

The Metrobus project scheme proposes a private-public association in three independent
activities that will be managed independently in order to guarantee adequate resource
management. These activities are 1) Operation, 2) Management, and 3) Collection. Each of
these activities deserves special consideration since each has particular features that had not
previously been implemented in the Mexican transportation sector and that constitute a real
effort to structure the transportation system.
7.3.1.1 Operation
The Metrobus project will be operated by an enterprise constituted of the existing operators-Route 2 and RTP. The current mass-transportation supply service in the Insurgentes corridor
is provided by the following:

"

Route 2, a colectivo owners association that provides service in the corridor and
feeder routes. The service currently provided by Route 2 is essentially informal as it
does not have any predetermined schedule or an organized supply service;

"

RTP, a public enterprise with an established schedule and formal organization.
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In order to be able to participate in this operation enterprise, Route 2 colectivo owners
should have transformed its organizational structure into a commercial association. This is a
considerable step in formalizing the institutional colectivos organizations. Route 2 has agreed
to participate in this project due to the financial incentives offer to them by the current
operational scheme.
7.3.1.2 Management
The Metrobus project scheme proposes the formation of a management agency that will
establish, supervise, and control operation standards and guidelines. The main features of this
agency will be the following:

*

The management agency will be a public, decentralized institution that will be
created exclusively with the purpose of supervising and controlling the Metrobus
project;

*

The management agency will be autonomous in its supervision activities;

*

The management agency will conduct regulatory and supervisory activities over the
operations companies, either private or public.

In fact, this agency, called Metrobus, was formally constituted and the decree that
establishes its creation was published on March 9, 2005 in the Gaceta Oficial del Gobierno
del Distrito Federal(Official Gazette of the DF Government or GOGDF). This decree states
that this agency has as its objective the planning, management, and control of the Mexico
City public transportation corridor system.
7.3.1.3 Fare collection
The collection system of the MCMA is currently obsolete and presents several negative
effects:

*

Innacurate demand information in the different MCMA transportation modes;

*

High levels of insecurity in the MCMA transportation system;

*

High levels of lost income.
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The Metrobus project seeks to establish a new fare collection system that could be
transferred in the long term to the MCMA's different transportation modes. The Metrobus
transportation project is planning to implement as a pilot fare collection system pre-paid
rechargeable cards that will be used in the STC-Metro, Metrobus, and feeder routes. It is also
worth mentioning the fare system that will be implemented in the Metrobus since not only
will a new technology be implemented but an integration scheme between the Metrobus and
feeder routes, which are operated by colectivos affiliated to Route 2 colectivos organization,
as well as the Metro is also planned. The integrated fare collection system would represent an
important step in moving toward a more intermodal transportation system in the MCMA that
will allow for the implementation of different policies on fares, transfers, and discounts
between transportation modes.

7.4 Multimodal Integration, Intermodalism, and Regional
Architectures
"The architecture of a system has a strong influence on its
behavior"(Crawley, de Weck et al. 2004).

The rationale for suggesting that regional architectures would support multimodal integration
and intermodalism resides in the fact that any attempt to restructure any transportation
system, including the MCMA's, would require action on two main fronts: 1) Ensure
cooperation

and

coordination

across

organizational,

institutional,

and jurisdictional

boundaries and 2) Develop, renew, and integrate the transportation infrastructure. The idea of
developing these architectures is that the institutions that plan and operate the transportation
system in general, and the different modes in particular, can be brought together to improve
planning and operations through institutional cooperation and coordination and support
multimodal integration and intermodalism. The organizational and institutional structures
must effectively facilitate intermodal and multimodal planning through channels for
institutional communication, understanding, and feedback. The development of regional
architectures in the MCMA would define multimodal integration and intermodalism as a
crucial component of its transportation system. In fact, the development of a regional
architecture for planning and a different regional architecture for operations would highlight
the fact that the transportation system infrastructure must be not only planned, designed, and
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built but also operated. This acknowledgement would lead to strong links between planning
and operations architectures by having the agency in charge of transportation operations as
part of the regional planning architecture.
The regional planning and operations architectures, as described in previous chapters, is a
framework that describes how various transportation institutions interact in order to provide
an integrated set of transportation plans or operations in a metropolitan-based region. The
development and evaluation of both architectures, RPA and ROA, would provide an
opportunity to explore how these institutions should be better integrated with each other. In
the end, this interaction assessment would lead to an improvement in the modal interaction
and integration. However, the implementation of regional architectures depends on the
commitment and willingness of the transportation stakeholders. The development of regional
architectures per se does not guarantee cooperation and coordination, it requires the
commitment of transportation modes agencies and authorities. The commitment of such
stakeholders could actually generate the coordination and collaboration required to achieve an
integrated multimodal and intermodal transportation system.
The Regional Architectures developed in previous sections would foster multimodal
integration and intermodalism in many ways. On the one hand, the RPA would ensure that
the different modes are represented in the planning process in order to ensure transportation
plans that are suitable for the needs of these different institutions. The RPA would also
establish a framework in which goals, objectives, and resources are distributed among
transportation modes to structure and improve an intermodal transportation system. RPA is
focused on the planning side of multimodal integration and intermodalism. On the other hand,
the ROA would ensure that transportation operations are coordinated and integrated across
the different transportation modes. ROA would establish a framework for information, data,
and resource sharing among transportation modes. ROA is focused on the day-to-day
operations of multimodal integration and intermodalism
The organizational and institutional framework developed for implementing multimodal
and intermodal transportation must strengthen the planning and operating role of the
government, improving communications and the metropolitan planning process. The
implementation of the intermodal and multimodal transportation planning process could lead
to a questioning of institutional and intergovernmental relations. New decision-making
mechanisms and governance at the regional level should be developed to avoid gridlock in
the process. The definition of clear roles and responsibilities are needed for the different
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stakeholders. The formation of new partnerships as a result of a new spirit of cooperation and
of common goals would be useful to the process.
The MCMA new RPA developed in the previous chapter describes how the existing
metropolitan commissions could be consolidated into one regional planning agency that
would have the financial and legal means to enforce their recommendations at the
metropolitan level with the ultimate goal of improving the metropolitan transportation
system. Along the same lines, the ROA described in the previous chapter is the organizational
and institutional framework that could be implemented to improve operations in the MCMA.
The architecture calls for the creation of an operations center in charge of coordinating and
conducting transportation operations at the metropolitan level that would perform the same
roles as a traffic management center. Some of these transportation operations would be
particularly focused on improving multimodal and intermodal transportation.
Multimodal and intermodal transportation requires coordination and cooperation among
transportation stakeholders in the planning process in order to improve transportation service,
quality, safety, and efficiency for all modes and combinations of modes. If multimodal and
intermodal transportation is to be successful, it must represent a single policy direction for all
modes at the metropolitan level since multimodal integration and intermodalism can be most
successful when implemented at a regional level that reflects regional transportation needs.
This is one of the reasons that the development of regional architectures is so important.
Regional architectures address transportation problems at the regional level, which is crucial
to establishing the appropriate corridors and feeder systems as well as to appropriately
locating the different modal transfer centers. The development of regional architectures
would assist in achieving coordination and collaboration from all stakeholders at the
metropolitan level; however, in order to achieve such coordination and collaboration it is
require the commitment and compromise

of the different transportation modes and

authorities.
The metropolitan routes proposed by COMETRAVI are an excellent project by which the
need for and the benefits of developing Regional Architectures is demonstrated. The regional
architectures would facilitate that in the case of the metropolitan routes described in Figure
7-2, the planning and operations institutions across jurisdictions would cooperate and
coordinate their actions in order to provide better transportation service. The regional
architectures development would include the institutions needed to plan these metropolitan
routes that would be included in the Regional Planning Architecture as well as the institutions
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in charge of transportation operations that would be included in the Regional Operational
Architecture.
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Figure 7-2 MCMA Metropolitan Routes
Source: (COMETRAVI 1999c)

General information about these metropolitan routes is described in Table 7.2. This table
presents information about the length of the routes and estimated fleet and demand on these
metropolitan routes. The estimated demand for these metropolitan routes is significant since
they can serve around 400,000 passengers a day given the metropolitan urban patterns and
trends.
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Table 7-2 Metropolitan Route Information
Length of the Route

Total

EM

DF

Estimated

Estimated

(One way)

km

km

Fleet

Passengers

O-D

km

I

San Cristobal Ecatepec - M. Guerrero

27

14.6

12.4

90

54,000

2

Lomas Lindas-Atizapan-M. La Raza

20

13.3

6.7

67

40,200

3

La Olimpica - Naucalpan - M. Hidalgo

20.5

10.5

10.0

66

40,800

4

Valle Dorado - M. Observatorio

20

11.5

8.5

67

40,200

5

La Quebrada - M. Tacuba

20

12.0

8.0

67

40,200

6

Aldeas Aragon - M. M. Carrera

16

9.0

7.0

53

31,800

7

Aldeas Aragon - M. Talisman

16

8.8

7.2

53

31,800

8

Plaza Aragon - Central de Abastos

23

7.3

15.7

77

48,200

9

Chimalhuacan - M. Constitucion de 1917

20

11.5

8.5

67

40,800

10

Chalco Tlahuac - M. Gral Anaya

25

17.5

7.5

40

24,000

Huixquilucan - P. Cibeles

32.5

25.7

6.8

40

24,000

Total

240

142

98

687

414,000

11

Source: (COMETRAVI 1999c)

The Regional Architectures would define precisely the responsibilities and roles of each
of the government levels and stakeholders in metropolitan route planning and operations. On
the one hand, having a RPA would promote the regional governance needed to plan and
implement such project at the metropolitan level, bringing together the authorities of different
jurisdictions including DF and EM state representatives, federal government representatives,
authorities, and operators. The RPA would facilitate that regional authorities provide
resources for this project, including the funding to secure a staff to evaluate and maintain the
metropolitan route planning. On the other hand, the ROA would assist the operators in
working together in a day-a-day fashion performing different transportation operations such
as signal coordination, intermodal transfer, traveler information, and fare payment, among
others and sharing information, data, and resources.
In the process of revising the planning and operational architectures, the region's
transportation stakeholders would be able to evaluate how they have been interacting and
how they expect to interact in the future. The improvements of the regional architectures
would enhance the modal interactions and therefore the transportation services provided in

the MCMA.
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In

summary,

the

increasing

problems

of the MCMA

require

the

design

and

implementation of an integral plan that is based on two main objectives:

*

First, to establish the institutional and legal transportation framework at the
metropolitan level that allows the implementation of the second objective (described
below) with a short-, medium-, and long-term scope. Without a strong, metropolitan
agency that sustains and enforces regional governance, it is unlikely that the second
objective could be implemented;

*

Second, to restructure the public transportation system to achieve an efficient,
profitable, and safe transportation system. This restructuring process needs to include
the creation of a regional transportation operations agency, the creation of trunk and
feeder routes, and stronger regulation and supervision to the different transportation
modes.

Regional architectures, one developed for planning and another for operations, would
facilitate that the institutional and legal framework that would allow the restructuring of the
transportation system is properly established. These regional architectures would include a
clear definition of roles and responsibilities of transportation stakeholders since such
definitions would ensure stakeholder coordination. This cooperation is essential in developing
transportation improvement projects and plans that produce the greatest people-moving
capability with the most cost-effective combination

of investments for the different

transportation modes. Regional architectures would assist metropolitan stakeholders in
planning and operating the transportation system to satisfy common needs, cooperating for
mutual benefits, and coordination for sound regional transportation projects.

7.5 MCMA Multimodal and Intermodal Recommended Practices
Efficient multimodal/intermodal transportation requires the synthesis of effective planning,
operations, and organizational practices. In addition, multimodal/intermodal transportation
requires the application of ideal practices for the transport modes involved (low transport
cost, high frequency, high connectivity, and quality of service), terminals (adequate
infrastructure, limited transfer time), and the associated interfaces between them.
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Crockett (2002) explores a process for assessing and improving transfer connectivity,
which is the most important factor for intermodal transportation. This process takes into
account that there are many elements that affect and influence the quality of transfers. These
elements can be categorized as a system, facility, or service element, depending on the degree
of influence that they have in the transportation system. Crockett (2002) proposes a set of
steps that an agency should take to improve any of these elements and achieve efficient and
effective connectivity between transportation modes and thus an intermodal transportation
system. An extensive description and definition of these steps is beyond the scope of this
research 2 8 . The key concept of this process that can be applied to this research is that Crockett
(2002) suggests that the first decision the authorities should take is to define the boundaries of
the transportation system. The application of this concept to the MCMA is key in developing
a structured multimodal and intermodal transportation system. In particular, the transportation
system will not be multimodally integrated and intermodal if the boundaries of this system
are limited to the DF's boundaries. The integration of the transportation system needs to
include the following categories of integration:

*

Physical Integration: To improve passenger transfer, reducing transfer distances and
how they are undertaken;

"

System Integration: To improve people's perception by creating an agency that
provides a global services to users;

"

Operations Integration:

To administer the routes, stops, headway, information, and

schedules of the different transportation modes;
*

Fare Integration: To allow traveling in different transportation modes with a unique
fare in order to reduce the number of tickets used and cost to the users.

Within the MCMA there are many different modes of transportation. Any of these modes
individually does not make up a transportation system. While each mode may try to reach
individual optimal efficiency, if not properly structured and integrated, collectively all modes
make a sub-optimal transportation system. Through a structured multimodal and intermodal
transportation system, each of the MCMA modes can develop a synergistic relationship.

For further reference Crockett, C. E. (2002). A Process for Improving Transit Service Connectivity.
Civil and EnvironmentalEngineeringDepartment.Cambridge, Massachusetts Institute of Technology.
28
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Therefore, the main challenge in the MCMA is to restructure the multimodal transportation
system focusing on the interaction between these modes to ensure an effective and efficient
transportation system.
The colectivos and their interactions with different transportation modes that occur at the
modal transference centers--CETRAMs--is a critical issue. The restructuring of colectivos
and CETRAMs will be further explored in the following sections. First, the next subsection
will explore how the metropolitan transportation authorities need to restructure the regional
transportation system with the substitution of colectivos in the main regional corridors by
high-capacity buses. In addition, as part of the restructuring process of the regional
transportation system, it is necessary to restructure and increase the feeders routes in order to
improve the accessibility of isolated communities and assuring its connectivity of the corridor
system that must not be limited to the DF boundaries. Then, the following subsection will
explore how the interaction between the different transportation modes and their operations
should be structured in the CETRAMs in order to improve the intermodal transportation in
the MCMA.

7.5.1 MCMA Multimodal Transportation
The objective of a transportation system is to operate and maintain transportation systems and
to provide services to transportation users in a safe, efficient, effective, and environmentally
sensitive manner. In this enterprise, each transportation mode should perform a role within
the transportation system. Each trip segment is considered a link and transportation services
should be provided by the most effective and efficient transportation modes with regard to
economic, operational, and environmental considerations. In addition, within these network
links there should be a new focus on a better match of demand and supply that will result in
less congested streets. This reduced congestion would require having high-capacity vehicles
in high demand corridors fed by low- and medium-capacity vehicles in areas with less
demand.
In this transportation network configuration, each transportation mode should perform a
role in providing the greatest benefits to the transportation system as a whole. At this point,
there is a critical decision that the authorities must take in transportation service provision
and therefore in the transportation modes' roles: choice and competition. These two
interrelated concepts should be taken into consideration by the authorities in the definition of
the roles of each transportation mode in the transportation system. Up to what point should
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the users of the transportation systems have modal choices to conduct a segmented trip with
no regulation by the government, thus letting the market rule the demand and supply of the
transportation

modes?

Up

to what

point

should competition be

allowed

between

transportation modes? On the one hand, competition can improve transportation services,
making the multimodal transportation services more effective. On the other hand, competition
between

modes,

particularly

between

informal

transportation

modes

and

formal

transportation modes, could lead to inefficiencies in the public sector, over-supply, unsafe
conditions, traffic congestion, and air pollution problems.
Choice and competition issues have a direct bearing on the level of regulation that the
government imposes on the transportation system. The regulatory models suggested by
Chang (2002) range "from laissez-faire, where the market is left up to individual firms, to
command and control, which imposes strict regulations and sanctions on firms. An alternative
regulatory model in between the two extremes is one based on self-regulations." Laissez-faire
in the informal transportation modes has led to chaotic conditions in the public transportation
system in many developing countries. A very strict regulatory model, such as command and
control, could restrict the flexibility of the private sector and restrain innovation. The
regulatory model should be a hybrid scheme in which the government establishes the main
structure of the transportation system and ensures that the different transportation modes
perform their roles and that the self-regulatory mechanisms undertaken by the private sector
in operating schemes such as scheduling and vehicle dispatching work properly. In
structuring the transportation system, the government must set the priorities to favor the
transportation modes that are inherently more efficient. Therefore, the authorities even though
they should favor competition and modal choices, must establish the basis and the structure of
this competition in such a way that transportation modes complement each other in
transportation service provision. This restructuring process will prevent competition between
vehicles over the same routes, which is one of the main problems of the existing
transportation system in the MCMA. In this context, public transportation routes will be redesigned and classified into two different services: 1) Trunk routes along the main axis or
corridors of the city and 2) Feeder routes in low-demand areas. Feeder routes are intended to
satisfy local demand and transfer passengers to the trunk routes and to other transportation
modes such as the STC-Metro. Transportation authorities should offer substantial rewards for
shifting to a structured multimodal and integrated transportation system or impose penalties
for resisting this scheme.
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The jurisdictional authorities have tried to structure their multimodal transportation
system transportation system; however, most of the time, this structuring of the transportation
system is not comprehensive and is limited to their own jurisdictions. The structuring of the
transportation modes as described previously must reach the metropolitan scope, taking into
consideration both formal and informal and fixed and flexible transportation modes, and
ensuring that each of this transportation modes performs a defined and specific role in the
transportation system.
The MCMA requires a public transportation restructuring process in which trunk
corridors and feeder systems are defined, particularly at the metropolitan level. The planning,
design, and structuring of these trunk corridors as metropolitan routes and feeder routes at the
metropolitan level focusing on a customer oriented practices reducing the number of transfers
is crucial in the MCMA public transportation restructuring process. These metropolitan
routes would require the coordination and collaboration of the DF and the EM not only in
planning this infrastructure but also in operating and funding them as well.
Perhaps the colectivos are the most flexible transportation mode in the MCMA in
operational terms; however, colectivos are one of the least flexible transportation mode in
institutional

terms.

The

structure

and

political

power

of colectivos prevents

the

implementation of schemes that affect their interest, and this would be the case even with a
new legal framework. The objective concerning these groups in transportation policy would
be to manage the transition between the current operational and institutional system to a
structured and improved transportation system while minimizing short-term impact in order
to avoid strong opposition from colectivos. The implementation of the Metrobus, for instance,
follows this policy of minimizing short-term impacts and fostering small structural changes
while still making significant progress on long-term objectives. The Metrobus project started
in one of the main corridors and even though it will significantly change the way
transportation services are provided in the Insurgentes corridor, colectivos organizations have
agreed to cooperate because it does not affect their operations and it represents benefits for
them in several areas. For example, the implementation scheme of the Metrobus offered
significant incentives to colectivos to join the Metrobus project in the Insurgentes corridor by
giving them significant returns of investment. This scheme has facilitated coordination and
collaboration between the stakeholders involved in this project and therefore should be
replicated in the whole metropolitan area, including the metropolitan routes described.
Despite the ambitious plans of the STC-Metro, it is unlikely that this transportation mode
would provide service to meet the great demand in corridors in the future, especially if
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population growth and urban sprawl patterns continue to move toward the EM. Therefore, it
is important to start restructuring the public transportation system by structuring trunk and
feeder routes and establishing the institutional and operational agreements to provide these
services, including agreements with colectivos organizations. Any part of the restructuring
process will need to have a legitimate and strengthened metropolitan authority that would be
able to deploy any project with a metropolitan scope. The concept of Regional Architectures
in providing these services could be a useful tool in instituting these strategies and setting out
clear responsibilities, roles, and resources for the different stakeholders.

7.5.2 MCMA Intermodal Operations
The transfer centers are crucial in fostering an intermodal transportation system since several
transportation operations are urdertaken, such as fleet management, traveler information
dissemination, and intermodal fare payments. Intermodal transportation operations can be
categorized in the same way Crockett (2002) describes the elements that affect intermodal
transfers and that need to be improved if intermodal transference is to be enhanced:

*

System elements: These elements comprise the factors that are common to the
transportation system as a whole such as the structure of the system and how the
transportation

services are provided, the fare and transfer policies, and the

information about the system;
"

Facility elements: These elements refer to features of a particular infrastructure that
are not uniform throughout the system such as weather protection, walking distances,
and available traveler information in that infrastructure;

*

Service elements: These elements refer to features of the transportation service itself
such as headways or transfer waiting time.

The opportunities for improving system elements are fewer compared to service and
facilities elements; however, system improvements have the potential to improve transfers
between the different transportation modes throughout the metropolitan region (Crockett
2002). System element improvements in the case of the MCMA would comprise, for
instance, structural changes in the way transportation services are provided, implementing
transportation corridors with feeder routes, and integrating payment mechanisms and
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information systems. Facility elements also offer many improvement opportunities, and the
benefits to passengers of having an adequate transfer facility would be substantial. Facility
element improvements would comprise the physical and operational improvements that
would result in better integration and operations of the different transportation modes. Service
elements offer the most opportunities for improvement. Service element improvements
require the integration, coordination, and collaboration of the different transportation modes
to improve the intermodal services such as headways and passenger transfer time.
The DF's authorities have focused mainly on improving facility elements within some
CETRAMs. The project for improving CETRAMs can be divided in three phases:

*

Phase one:

Comprehensive

Rescue.

This

stage entails the

improvement

of

CETRAM's physical, operational, commercial, and security conditions;
*

Phase two: Consolidation. This stage entails undertaking real planning, not only from
a transportation point of view but as an integrated part of the city becoming a truly
intermodal and social center;

*

Phase three: Development. This stage entails a transformation of the transportation
system that includes transportation mode capacity, frequency, and operational
practices.

CETRAM's improvements project is currently in phase one. This first phase can certainly
improve transportation operations conditions in some CETRAMs but is limited in scope. If an
intermodal transportation system is pursued, deeper structural measures and mechanisms
should be implemented to coordinate and integrate the different transportation modes.
CETRAMS are the nodes that integrate the MCMA transportation system. If the intermodal
transfers between these modes are improved, making them easier, faster, and more
convenient, the integration and flexibility of the MCMA transportation system will also be
improved. As Dodder (2004) points out, SETRAVI has not acted on the need for integrating
all stakeholders and transportation modes in the planning and operations of CETRAMs. In
order to be effective, these centers require improvements not only in facility elements but also
in system and service elements as suggested by Crockett (2002). Improvements in system and
service elements require extensive coordination and collaboration between transportation
modes and transportation institutions in operational practices, information and data exchange,
and revenue distribution.
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A clear description of the stakeholders involved in CETRAMs restructuring project
would be necessary to avoid any confusion over the responsibilities and roles of each
participant in the process. The regional architectures presented in Chapter 6 provide the tools
to describe how the transportation institutions interact in providing a transportation service in
a particular region. In this context, for instance, the RPA would describe how the different
transportation modes would interact in improving the public transportation system, which
would be considered a system element in the categorization defined by Crockett (2002).
System and facility element improvements would be included in an RPA while system and
service elements would be included in an ROA. The improvements that can be undertaken in
CETRAMs, whether they are focused on system, facility, or service elements, will be more
efficiently implemented if regional architectures are developed.

7.5.3 ITS and Intermodalism
The use of Intelligent Transportation Systems (ITS) is emerging to address a variety of
transportation-related problems (Yokota 2005). The problem of integrating the different
transportation modes is no exception. There are many ITS applications focused on public
transportation and in particular on the integration of the different transportation modes. These
applications typically fall into the advanced public transportation systems (APTS) ITS
classification, but there are also some other applications focused on public transportation and
intermodalism that can fall into the following ITS classifications: advanced transportation
management systems (ATMS), and advanced transportation information systems (ATIS), and
advanced vehicle control systems (AVCS).
Public transportation ITS applications are used in four main sets of transportation
operations:

fleet

management,

traveler

information,

electronic

fare

payment,

and

transportation demand management. Some examples of these ITS applications are listed

below (PB Farradyne Inc 1997):

*

Fleet Management: Transit Management centers, transit vehicle tracking, transit
operations software, geographic information systems (GIS), automatic passenger
counters (APC),

transfer connection

avoidance;
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protection,

vehicle diagnostics,

collision

"

Traveler

Information:

Pre-trip

and

en-route

information systems, in-vehicle information

information,

in-terminal/wayside

systems, automated trip planning,

multimodal traveler information;
*

Electronic fare payment: Automated fare payment systems, multi-operator integrated
fare systems;

*

Transportation Demand Management: Traffic signal priority, real-time ridesharing,
mobility manager, high-occupancy vehicle (HOV) facility operations.

All of these applications are applied in the public transportation system; however, not all
of them are used to foster an intermodal transportation system. They can all provide several
benefits such as increasing safety, comfort, and convenience for passengers; improving public
transportation efficiency, assisting public transportation operations, and promoting an
intermodal transportation system. On this last issue, ITS would promote an intermodal
transportation system by making it more efficient and more attractive to travelers and helping
these travelers to make easier transfers between different transportation modes. Among the
applications that can foster an intermodal transportation system are integrated payment and
traveler information as well as fleet information.
ITS applications focused on public transportation have different levels of deployment in
developed and developing countries. Some of these applications are focused particularly on
fostering intermodalism such as traveler information or electronic fare payment. The most
recent application specially focused on intermodalism is being deployed by the Greater
Copenhagen Authority (Denmark) in its public transportation network and consists of
providing in-vehicle information to users. The system consists of providing real-time
information through GPS technology to passengers about how much time they will need to
connect from the bus system to the rail system and vice versa. Passengers will receive realtime information on board about the status of their transferring mode through an information
architecture that will link buses and trains. The objective of this system is to minimize
waiting times in the transfers between the bus and rail systems, improve safety, and provide a
positive traveling experience (ITS International 2004). This type of in-vehicle information
system has achieved only limited deployment, in contrast to pre-trip information systems that
have been widely deployed.
Within the MCMA transportation system some of these ITS applications are in the
process of being deployed. Among the APTS systems that are in process of being deployed in
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the MCMA is an integrated payment mechanism--SMART CARD--between the Metrobus
and the STC-Metro. This is still a pilot program that if implemented will likely improved the
intermodal integration between these transportation modes. The integration of formal
transportation providers through integrated payment mechanisms would constitute a step
forward in modal integration; however, it would not reach a great share of the trips that are
undertaken in the MCMA since colectivos have around 55 percent of the modal share and
within these transportation modes are low-income populations that need to make several
transfers in the colectivos network.
Another ITS application that is already deployed in the MCMA are some forms of
advanced traveler information systems (ATIS) as described in Chapter 3. Several sources of
traffic information are available in the MCMA, most of them exclusively focused on the DF.
There is still considerable work that needs to be done to provide integrated, comprehensive,
real-time, and detailed information about not only traffic conditions but also the whole
MCMA transportation system. The information about the MCMA's different transportation
modes is neither integrated nor is available via the Internet or other means for modes such as
colectivos, buses, or trolleys. Information such as schedules, routes, or fares is not easily
attainable. The MCMA transportation system has been planned and operated on a mode-bymode basis, with each individual mode providing its own services and information

without

coordinating with other modes. Thus, travelers have to consult multiple nonintegrated sources
of traveler information to plan a trip. Intermodal practice should view transportation from the
user's perspective rather than the agency's perspective. Within this intermodal perspective
the user should not see individual agencies providing individual services and information but
rather the user should view multiple modes providing integrated services and information.
ITS currently provides a great opportunity to enhance intermodal transportation by providing
integrated information. If information in the MCMA is integrated and disseminated to the
drivers, they might switch to public transportation prior to or during their trip. In this way,
congestion and environmental impact can be reduced and public transportation ridership may
increase. The intermodal perspective involves not only providing the integration of the
transportation services provided by several modes, but also improving user information by
providing integrated information and payment services.

The information provided by each mode varies significantly in the MCMA. The STC-Metro is the
only transportation mode that provides information to users about routes and fares on a website. The
information provided by the other transportation modes is scarce and hard to obtain.
29
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The implementation of ITS applications is far from being comprehensive, extensive, and
integrated among the different transportation modes in the MCMA. The DF authorities are
implementing ITS applications without an ITS architecture that would ensure regional
deployment following certain standards and assuring collaboration and coordination. The
implementation of ITS applications in the DF is conducted as isolated projects without
coordination

between

the institutions deploying

them. The implementation

of ITS

applications in the MCMA transportation system could face other challenges since ITS may
conflict with DF authorities' priorities of promoting infrastructure projects to solve
congestion problems. Another important obstacle that may preclude the implementation of
ITS are the colectivos. It is unlikely that colectivos, as they are currently operated and
managed within their organizational framework, would be willing to adopt and deploy ITS
technologies. Their political and organizational power can severely jeopardize the viability of
ITS implementation in the MCMA. Unless, as in the case with the Metrobus project,
significant incentives are provided to them, colectivos may put up significant resistance to the
implementation of ITS.
ITS applications deployment in the MCMA must carefully consider the MCMA context
and ITS use in MCMA's particular conditions, including colectivos. The instruments and
tools through which these contexts and conditions can be reflected in the implementation of
ITS is the regional ITS architecture. The implementation of any of the ITS applications
focused on multimodal integration and intermodalism needs to be included within a regional
ITS architecture in order to ensure institutional agreement and technical integration at the
regional level. The implementation of integrated traveler information and electronic fare
systems across jurisdictions and transportation modes as well as traffic signal light systems at
the metropolitan level would be more efficiently deployed through the development of
regional ITS architectures.
Ultimately the development and implementation of ITS architectures alone can provide
significant benefits to the transportation systems described in Chapter 6 and can help to foster
an intermodal transportation system by guiding the region in developing integrated,
compatible, multimodal, and intermodal ITS technologies.
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7.6 Conclusion
The multi-jurisdictional MCMA framework and the absence of coordination and cooperation
mechanisms between jurisdictions and between transportation modes make difficult to design
and implement regional transportation policies that foster multimodal integration and
intermodalism for metropolitan trips. The lack of integrated and structured policies with a
metropolitan scope has led to the following quandary: even though the MCMA has a variety
of transportation

modes, it does not have a structured multimodal

and intermodal

transportation system in which different transportation modes are integrated physically and
operationally.
The current efforts aimed at structuring multimodal transportation, such as the Metrobus
project, and at improving intermodal transfers, with the CETRAMs redevelopment projects,
that are being implemented in the MCMA certainly represent a step forward for the
transportation system. However, the magnitude and complexity of the MCMA will require
the development of a more comprehensive and ambitious effort with a metropolitan scope
that includes projects to link and integrate the multimodal system of the EM and the DF to
become a seamless structured multimodal and intermodal metropolitan system.
A more comprehensive effort at structuring a multimodal and intermodal transportation
system with a metropolitan scope in the MCMA would require as a first step an institutional
restructuring process in order to proceed to a technical or operational restructuring process.
This institutional restructuring process was described in the previous chapter as the regional
architectures,

one architecture

focused

on transportation

planning

and another

on

transportation operations. These architectures have as their ultimate goal, the improvement of
the integration and interaction between the different institutions and agencies in charge of
transportation planning and operations across jurisdictions and transportation modes. As a
result of this better integration and interaction and shared vision of the transportation system,
a better structuring of the multimodal and intermodal transportation system would be
achieved. The RPA defined in the previous chapter will address planning with a metropolitan
scope, which is the scale at which multimodalism and intermodalism can be most
successfully implemented since it will reflect regional transportation needs. In addition, the
RPA would ensure a shared vision between jurisdictions and transportation modes as well as
the means to implement such a vision. The ROA will address day-to-day transportation
operations between different transportation agencies and modes focused on information, data,
and resource sharing. Some of these operations--ITS applications--are particularly focused on
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intermodal transportation operations such as traveler information, electronic fare payment, or
fleet management.
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Chapter 8
Conclusion

This chapter will summarize the material that has been covered in this thesis. It will be
divided into three sections. The first section will review the key ideas presented in this
research. The second section will provide some final caveats and recommendations related to
this research. Finally, the last section will suggest some areas for further research.

8.1 Summary
This thesis started with an introductory chapter that described the objective, motivation,
purpose, and goals of this research. The objective of this thesis is to address the question of
how MCMA transportation institutions can be structured to better plan and operate the
MCMA transportation system with a metropolitan scope. The motivation for this research is
the applicability of MIT's extensive knowledge and frameworks for developing regional
architectures to the MCMA in order to solve the problems that arise from its institutional
complexity. The purpose of this research is to propose a set of regional architectures, one
focused on planning and the other on operations in order to improve the institutional structure
and evaluate how these architectures influence the multimodal and intermodal transportation
systems. The goals of this research are to provide a clear description of the existing problems
in MCMA transportation planning and operations; to present some experiences in other
countries in metropolitan transportation planning and frameworks for regional strategic
transportation planning, and for developing regional architectures; and finally, to apply the
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frameworks for developing regional architectures to the MCMA case, exploring how these
architectures influence transportation modal integration.
The following two chapters provided information about the MCMA. Chapter 2 gave a
general overview of the metropolitan phenomena in urban and demographic, transportation,
political, and economic terms. Urban development and population growth trends show that
the number of inhabitants will continue to grow in the EM municipalities at higher rates than
in the DF. These trends will continue to stress the MCMA transportation system since they
create regional travel patterns in a metropolitan area with profound asymmetries between the
DF and the EM in general and in transportation in particular. These asymmetries have been
generated by the political structure that has stifled cooperation and coordination. The political
rivalry among parties, agencies, and jurisdictions, which has been accentuated by unequal
resource allocation between the DF and the EM, has complicated metropolitan transportation
planning. The authorities' inability to articulate the MCMA as a region and provide adequate
urban infrastructure and public services at the metropolitan scale has caused a decreasing
trend in the MCMA's share of national GDP, even though the MCMA continues to be the
greatest economic pole of the country. This trend highlights the importance of transportation
for competitiveness and economic growth.
Chapter 3 detailed the differences between the DF and the EM in transportation planning
and operations. The chapter provides a framework within which to understand the challenges
that metropolitan transportation planning and operations face in the MCMA from multiple
perspectives: legal, institutional, and the actual process of planning and operating the
infrastructure and services.
A deep imbalance in transportation infrastructure and services exists between the DF and
the EM as a result of their differences in resources, legal frameworks, and institutional
structures. These imbalances have generated a fragmented transportation system. The legal
framework constitutes one of the main obstacles to achieving an integrated transportation
system since it inadequately establishes the responsibilities of each of the stakeholders
involved in transportation planning and operations at the metropolitan level. In addition, the
fact that the DF and the EM are regulated by different legal frameworks restrains
metropolitan regulation and planning.
Regarding transportation planning, Chapter 3 described the institutions involved in
transportation planning at the state, metropolitan, and federal levels and the differences in
transportation plans between the DF and the EM. The lack of coordination between these
transportation

planning

institutions,

their

lack
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of homogeneity,

the

weakness

of

COMETRAVI, and the lack of a legal framework that provides enforcement mechanisms
have contributed to the development of a metropolitan transportation system favoring local
interests and parochial political visions instead of trying to satisfy metropolitan needs.
Chapter 3 also described the institutions or organizations involved in transportation
operations in the MCMA as well as some of the challenges related to transportation
operations in this metropolitan area. Transportation operations are mainly conceived as modal
in nature and are therefore isolated efforts by different institutions at the local level.
Transportation operations are even more fragmented than planning, and transportation
operations have not been deployed as an integrated concept in the MCMA. Transportation
operations require collaboration and cooperation by different modes and transportation
authorities in conducting routine traffic and transit operations, public safety responses,
incident management, network/facility management, planned construction disruptions, and
traveler/shipper information. Some of these transportation operations are in the process of
being deployed in the MCMA; however, they are being deployed without coordination and
collaboration between modes, and even less coordination between jurisdictions. This analysis
of the institutions and organizations involved in transportation operations is intended to
provide insight into how transportation operations are conducted in the MCMA within formal
and informal institutions and organizations with fragmented, functionally independent
coordination approaches. Chapter 3 concluded by highlighting the need for institutional
change for transportation planning and operations since transportation problems seems to
have exceeded institutional capacity in the EM and the DF.
The MCMA is not an isolated case in the challenges that metropolitan regions are facing
in transportation and governance. Multiple jurisdictions in different metropolitan regions are
approaching regional challenges that include lack of coordination and collaboration and
fragmentation by devising innovative institutional models. Chapter 4 explored how different
cities and countries around the world, in developed and developing

countries, are

approaching metropolitan transportation and governance challenges with the ultimate
objective of applying the most relevant aspects of these cases to the MCMA with the
appropriate modifications. The city and country experiences analyzed in this chapter were
New Zealand, Portland, Chicago, California, and London in developed countries and
Santiago de Chile, Bogota, Buenos Aires, and Sao Paulo in developing countries. The Sao
Paulo case is explored in more detail because of its similarities with the MCMA in
demographic and transportation terms.
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Some of the main aspects of these experiences of value to consider for the MCMA
transportation system are the following:

*

Metropolitan regions are establishing agencies in charge of transportation planning
with the appropriate means to achieve their goals;

"

Metropolitan regions are creating agencies that are in charge of transportation
operations and in some cases of the implementation of ITS technologies in the
region;

*

Metropolitan regions are structuring and integrating their transportation systems by
establishing partnerships with the private sector in order to provide a better
transportation service and social benefits;

*

Metropolitan funding mechanisms are being deployed to guarantee the financial
sustainability and continuity of metropolitan transportation planning and operations;

*

Metropolitan regions are leaning toward a more sustainable vision of future
development that includes transportation, land use, and air quality. These experiences
constitute a useful tool that can be applied to solve transportation problems in the

MCMA.

Chapter 5 performed two basic tasks. First, it introduced regional strategic transportation
planning (RSTP) including the frameworks developed at MIT for conducting RSTP. Regional
architectures are one output of these frameworks. The frameworks provide guidelines for
developing these architectures, which is the core of the second task which is to illustrate the
steps of how a region might construct a regional architecture based on the MIT frameworks
as well as the steps, key principles, and expected outcomes of regional planning and
operations architectures.
Regional strategic transportation planning is appropriate for the MCMA transportation
system since it addresses critical regional problems such as congestion and air quality
problems that the existing institutional structure has been unable to solve. RSTP has a
regional scope and takes a strategic approach since it provides an anticipatory mechanism to
respond to transportation needs rather than a response mechanism for crisis management and
has a long-term vision defining preferred scenarios, establishing immediate actions, and
developing programs and the means to implement such programs.
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Chapter 5 discussed the first significant steps towards RSTP taken by the U.S.
government. It also described the frameworks develop at MIT for RSTP: ReS/SITE and
RSTP as a CLIOS process. These frameworks are of value to this research since both
consider, as an output, the development of Regional Architectures and provide guidelines for
developing them.
The second main topic addressed in Chapter 5 is the concept of Regional Architectures
which "is a framework that describes how various transportations institutions will interact in
order to provide an integrated set of transportation plans in a metropolitan based-region". The
Regional Architectures describe user services, the institutions involved in providing these
services, the lines of responsibility designating which institutions will be responsible for each
user service, and the lines of communication connecting institutions and data flows.
The development of Regional Architectures is a very useful tool for transportation
planning

and operations

with a long-term

vision since they

clearly

establish the

responsibilities, roles, and information distribution tasks that each institution or government
agency should perform. However, the Regional Architectures depend on the willingness of
these institutions to cooperate in the transportation planning and operations responsibilities.
Therefore, the Regional Architectures should be accompanied by incentive or legal mandates
to ensure compliance with the roles and responsibilities that each agency should undertake.
On the basis of the guidelines for developing regional architectures included in MIT's
RSTP frameworks, this research adapted and proposed some steps for developing regional
architectures for the MCMA. These steps are the following: 1) Identify objectives or goals for
the regional architecture; 2) Identify institutions or organizations; 3) Describe the institutions
or organizations and their linkages; 4) Build the existing architecture; and 5) Prescribe
institutional needs and build the new architecture. Chapter 5, besides proposing a framework
for developing regional planning and operations architectures, took a step further and
proposed some key principles and expected outcomes of these regional architectures.
Chapters 2 through 5 achieved the first two goals of this thesis: to provide a clear
description of the existing problems in MCMA transportation planning and operations and to
present some experiences in other countries in metropolitan transportation planning and
operations as well as frameworks for regional strategic transportation planning and for
developing regional architectures. Chapters 6 and 7 achieved the third goal of this thesis: the
application of the frameworks for developing regional architectures to the MCMA case and
the exploration of how these architectures influence transportation modal integration.
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Chapter 6 took a step back and asked how the current MCMA institutional arrangements
could be improved and how the responsibilities and objectives of these institutions could be
better aligned with the transportation goals of the region. In reponse to these questions, some
principles of the RSTP framework were suggested for application to the MCMA to improve
transportation planning and operations: 1) Regional Scope; 2) Strategic Approach; 3)
Regional Strategic Transportation Planning Framework;

and 4) Short- and long-term

transportation plans. One of the outputs of this RSTP framework is regional architectures.
The regional architectures development framework was applied to the MCMA to develop a
regional planning architecture and a regional operations architecture. These regional
architectures were the main focus in this chapter.
The regional planning architecture developed in Section 6.2 is based on previous research
conducted by Makler (2000) in which he tested the regional planning architecture framework
on the MCMA case. Makler's research remains a diagnostic tool for institutions that would be
involved in transportation project in the MCMA. The present research took a step further and
proposed a new regional planning architecture to address regional needs. This new regional
planning architecture proposes the restructuring of the roles and responsibilities of the
existing regional commissions consolidating them into a regional commission in charge of
comprehensive regional planning. The existing legal framework does not allow for the
creation of intermediate levels of government such as regional or metropolitan governments.
Within the current political and institutional framework this option does not seem feasible;
however, it is still necessary to find mechanisms and options to tackle metropolitan problems.
As an intermediate step between the creation of a metropolitan authority and the existing
institutional reality, it is necessary to find and foster enhanced forms of coordination and
collaboration between the different MCMA levels of government. This intermediate step
should consist of strengthening the existing regional commissions or organizations and
restructuring their roles and responsibilities to form a regional commission in charge of
conducting comprehensive planning.
The regional planning commission should have a metropolitan scope, legal and financial
power to enforce and implement its recommendations, and a comprehensive approach
including transportation, land use, and air quality in their institutional framework. Section 6.3
focused on the development of a regional operations architecture for the MCMA. The
regional operations architecture for the MCMA requires not only an institutional change but a
new vision for the authorities since transportation operations as an integrated concept has not
been introduced in the MCMA. The first four steps of the regional operations architecture
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framework described earlier make clear the fragmentation and imbalance between the DF and
the EM, the lack of coordination and cooperation, and the focus on modal operations in the
MCMA. These four steps provide us with a tool to assess the current needs in transportation
operations in order to devise an institutional framework that can address these regional needs.
Transportation operations need to be integrated and coordinated; therefore, the institutional
change proposed in step 5 consisted of consolidating transportation operations in a
metropolitan agency with the ultimate goal of providing efficient and effective transportation
operations. This agency would perform the same tasks as those of a Traffic Management
Center. The scale at which this regional operations architecture should be deployed is still a
subject of research due to the operational scale and complexity of the MCMA. Section 6.3
also summarized some features that the agency and transportation operations should have
when implemented in the MCMA to achieve collaboration and coordination, including ITS
applications and architectures. Chapter 6 also provided an overview of the actions that some
of the stakeholders needed to undertake in order to develop these architectures in particular
and to improve metropolitan transportation planning and operations in general.
The development of the regional planning and operations architectures for the MCMA
represents the main objective of this thesis and the first part of the third goal of this thesis.
The second part of this third goal is to assess the influence of these regional architectures on
transportation modal integration. Chapter 7 analyzed how through the development of
regional planning and operations architectures, multimodal integration and intermodalism can
be improved, thereby making the transportation system more efficient, effective, and
sustainable. The development and implementation of regional architectures could improve
multimodal and intermodal transportation

by addressing transportation planning and

operations at the regional level, a level at which these tasks would be conducted more
appropriately. In addition, regional architectures would enhance the collaboration and
coordination that is crucial to providing a truly multimodal, integrated, and intermodal
transportation system in the MCMA by integrating the institutions in charge of transportation
planning and operations. Chapter 7 also described how the regional planning and operations
architectures defined in Chapter 5 would improve transportation modal integration, on the
one hand multimodal integration and on the other hand intermodalism. Chapter 7 also
provided recommended practices for multimodal and intermodal transportation and showed
how regional architectures are needed in order to implement these practices.

245

8.2 Final Conclusions and Recommendations
The problems faced by the MCMA transportation system are extremely complex and must be
solved in several stages. Solving these problems will require the development of strategies
that range from the institutional to the legal and from the operational to the financial. These
strategies would require the participation of society, transportation stakeholders, political
actors, and all levels of government, included the federal government, which have a principal
role

in

metropolitan

decision-making

and problem-solving.

Assisting

the different

governments of the MCMA to coordinate and collaborate and including the different
stakeholders in transportation planning and operations is one of the important goals of
regional planning and operations architectures.
The implementation and success of regional architectures and the different strategies
required to solve metropolitan transportation challenges depend on overcoming the political
rivalries between the different governments and stakeholders and encouraging them to favor
the needs of the population over political interests. Both states, the EM and the DF, must
reach maturity in their interactions and consider their jurisdiction as part of one metropolitan
area and not as isolated jurisdictions in which transportation policies are designed without
consensus and are applied without coordination.
There was a common pessimism among some stakeholders involved in MCMA
transportation planning about opportunities for changing the way in which institutions
collaborate and coordinate in the provision of transportation services due to the current
political reality in the MCMA. Some of these stakeholders think that the current moment is
the worst time to plan or undertake an institutional change. The author disagrees. This is the
time when the process for achieving metropolitan transportation planning and operations
needs to start since the implementation of a new organizational and institutional framework
for the MCMA is a difficult enterprise with a long-term scope. MCMA authorities should
start planning the new institutional framework proposed in this research before the
metropolitan challenges become unmanageable. The current political reality of the MCMA
should not be an excuse for delaying this.
The implementation of the institutional framework suggested by the regional planning
and operations architectures will require strong leadership to foster reforms such as defining
how institutions are structured and the relationships between them, as well as how these
institutions are financed. Regional architectures are tools that define how institutions interact
and relate to one another in order to provide transportation services; however, regional
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architectures do not guarantee commitment and compromise between institutions and
organizations. Therefore, these architectures in order to be successful need the support of
MCMA leaders.
The development of a regional planning architecture

and a regional operations

architecture for the MCMA constitutes the core of this thesis. The concept of regional
transportation planning and governance, which is part of the concept of a regional planning
architecture, has already been widely explored in the MCMA by researchers and authorities.
However, the concept of regional transportation operations and the institutional change
needed to undertake these operations at the regional level is still not on the agenda in the
MCMA. The development of a regional operations architecture undertaken here constitutes
one of the main contributions of this thesis.
As

an

integral

part

of transportation

operations,

ITS

technologies

and

their

implementation through a regional ITS architecture, could serve as a coordination and
collaboration mechanism for the MCMA authorities as well as between planning and
operation institutions. Transportation planners would be more aware of transportation
operations and capabilities and regional operators would be more involved in regional
planning as a result of the deployment of ITS. The development of architectures for the
implementation of each of the ITS subsystems is an area that could be further explored.
Regarding the influence of regional architectures on modal integration, regional
architectures could enhance modal integration by defining the way in which transportation
modes interact in transportation planning and operations. However, regional architectures do
not guarantee modal integration simply by implementing them. In order to be successful, they
require the commitment of the transportation modes in collaborating and coordinating with
each other. The development of regional architectures, however, should be the first step in
trying to have an integrated transportation system. A strengthened metropolitan authority is
needed to plan, design, structure, fund, and operate a structured transportation system that
integrates the different transportation modes into a seamless transportation network.

The

experiences of other Latin American cities are worth analyzing since they usually first
constitute metropolitan agencies and then proceed to restructure the public transportation
system.
The restructuring of the transportation system must reach the metropolitan scope in order
to be successful. The first step in structuring the system is defining the boundaries of the
system. If the boundaries continue to be those of the DF, it will be impossible to have an
intermodal and integrated transportation system. The current efforts undertaken such as the
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Metrobus project or the Suburban Rail Buenavista-Huehuetoca are valuable efforts in
developing innovative schemes of cooperation between the different MCMA authorities as
well as between the public and the private sectors; however, these projects are not enough. In
order to

solve metropolitan

transportation

problems,

further

efforts

from different

stakeholders at the metropolitan level will be required. .
Intermodal integration depends on devising appropriate regional planning and operations
architectures that will allow different transportations modes to be structured and integrated in
a sustainable, efficient, and effective way. These architectures need to develop innovative
schemes that integrate particularly informal providers--colectivos--offering them incentives
for being or part of these planning and operational efforts that will translate into a better
transportation system. It is necessary to achieve the effective modernization of informal
transportation service provision and to reduce the political influence of the colectivos.
The problems of the MCMA are not simply local. The Secretaria of Desarrollo Social
(Federal Secretariat of Social Development or SEDESOL) estimates that there are fifty-eight
metropolitan areas in Mexico. These metropolitan areas include 60% of the population of the
country, 67% of the GDP, 57% of the economically active population, and 56% of the
industry of the country. Among these metropolitan areas, nine of them have more than one
million people, including the MCMA with a total population of more than eighteen million
people. The MCMA always serves as a reference point at the national level in most areas and
sectors. The legal, institutional, and political changes that could be introduced in the MCMA
to deal with the existing transportation problems would set a precedent and would be an
example for other metropolitan areas in dealing with metropolitan problems. It is time in
Mexico to start thinking outside of the electoral box and engage in planning with a long-term
scope and with institutions that cross jurisdictional and political borders. It is time to generate
the mechanisms and means for metropolitan transportation planning and operations that
would not only improve the situation in the MCMA but in metropolitan areas across the
country.

8.3 Key Contributions of this Thesis
This research has provided important contributions to regional strategic transportation
planning and regional architectures

frameworks in general and to MCMA regional
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transportation planning and operations in particular by applying these frameworks to the
MCMA transportation system. These contributions are the following:
*

First, this thesis analyzed collectively the MCMA

institutions in charge of

transportation planning and operations in order to assess their institutional needs and
to determine the institutional changes required to meet MCMA transportation needs;
"

Second, it employed a set of experiences in metropolitan transportation planning and
operations in other countries as a comparative framework and applied these findings
to the MCMA case;

*

Third, it employed a this thesis has advanced the regional architectures concept by
applying it to the MCMA not only as a diagnosis framework for transportation
planning but also as a framework for analyzing the existing institutional framework
in transportation planning and operations in order to develop a new regional planning
architecture and a new regional operations architecture;

*

Fourth, based on Makler's (2000) research on the existing MCMA regional planning
architecture, this thesis developed a new MCMA Regional Planning Architecture in
order to address the institutional shortcomings in transportation planning in the
MCMA.

The

new

Regional

Planning

Architecture

restructures

the

present

institutional framework in order to improve transportation planning at the regional
level. This new institutional framework may be implemented, modified or discarded
depending on the political context and on many circumstances; however, the regional
architectures framework used to develop this institutional framework, which focuses
on collaboration and coordination and on the process of achieving such coordination
and collaboration, is key for the MCMA institutional and political complexity. The
author of this thesis hopes to provide a tool for addressing one of the fundamental
barriers to transportation planning in the MCMA, institutional coordination;
*

Fifth, it proposed a new vision for transportation operations in the MCMA. This new
vision requires the institutional change that was developed in this thesis using the
regional

architectures

framework.

The

new

MCMA

Regional

Operations

Architecture provides guidelines on the interaction between transportation authorities
and modes in order to develop integrated and metropolitan transportation operations.
The new MCMA Regional Operations Architecture proposes the creation of a region
operations center that would be in charge of coordinating transportation operations
between transportation modes, jurisdictions, authorities, and stakeholders. This thesis
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can serve as the first step towards regional transportation operations in the MCMA as
well as the starting point for the institutional change needed;
Sixth, it has analyzed how regional architectures can assist MCMA authorities in
developing

a

multimodal

and

intermodal

transportation

system.

Regional

architectures represent a tool to achieve collaboration and coordination and therefore
a multimodal and intermodal transportation system. Nonetheless, they do not
guarantee collaboration

and collaboration. In order to achieve an integrated

multimodal and intermodal transportation system, the commitment and willingness of
transportation modal agencies and authorities will be required.

8.4 Further Research
The complexity and scale of the Mexico City Metropolitan Area require extensive research in
many areas and topics. As additions to this research, there are some issues that would be
important to address:
*

The development of an actual scenario for implementation of the architectures
explored

in this research,

including decision-making

processes

and funding

provisions. This thesis provided the fundamental elements of a new regional planning
architecture and a new regional operations architecture. Further research is necessary
into the governing mechanisms needed to manage the institutional structures
proposed by these architectures, the financial resource allocation and management
among the constituents of these institutional structures, and the legal framework
under which these institutional structures would be regulated;
"

The development of regional architectures for MCMA land use and environmental
institutional frameworks. It would be interesting to compare the results of these
architectures to determine whether they fit together with the output of this research in
developing a regional, sustainable, planning framework that integrates land use,
transportation, and the environment;

*

The development of a regional ITS architecture for the MCMA needed to ensure
institutional consensus and technological integration at the regional level. Without a
regional ITS architecture it is likely that some ITS applications deployed would not
be integrated and as a result would become incompatible and a barrier to further
progress;
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*

The appropriate scale in which transportation operations or ITS applications should
be implemented in the MCMA. While some operations could be better managed with
a centralized approach, others could be better managed with a decentralized
approach. The optimal scale of each of these operations would require extensive
research. A piece of this research is already being performed by Travis Dunn in his
thesis

"Using

Design

Structure

Matrices

to

Improve

Decentralized

Urban

Transportation Systems" The application of his findings to the Mexico City case
would be useful;
*

The development of a framework for restructuring the MCMA transportation system,
similar to the frameworks developed in Bogota, Colombia--Transmilenio--or in
Santiago, Chile--Transantiago--that are particularly focused on the integration of
informal transportation providers into an organized transportation system. This
framework is needed in order to improve the mobility and sustainability of the
transportation system in the MCMA.

8.5 Closing Words
While this thesis has made some headway in designing regional planning and operations
architectures for the MCMA, it is just an early step along the way to improving transportation
and quality of life in the region through thinking at a metropolitan level. The author hopes
that other researchers and practitioners will pick up the challenge.
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Appendix A
Acronyms
Table A 1 MCMA Acronyms

Mexican Acronyms
BANOBRAS
CAM

Banco Nacional de Obras Piiblicas or Public Works National Bank
Comisi6n Ambiental Metropolitanaor Metropolitan Environmental
Commission
Centros de TransferenciaModal or Modal Transference Centers
Confederaci6n Nacionalde OrganizacionesPopularesor National
Working Class Organizations Union
Comisi6n Metropolitanade Asentamientos Humanos or
Metropolitan Human Settelements Commission
Comisi6n Metropolitanade Transportey Vialidador Metropolitan
Transportation and Traffic Commission
Confederaci6nRevolucionariade Obrerosy Campesinos or
Workers and Farmers Revolutionary Union
Confederaci6nde Trabajadoresde Mxico or Mexico Workers
Union
DistritoFederalor Federal District
Estado de Mjxico or State of Mexico
Gaceta Oficial del Gobierno del DistritoFederalor Official Gazette
of the DF Government
Hoy No Circulaor No Driving Day
Indice Metropolitano de Calidaddel Aire or Air Quality
Metropolitan Index
Instituto Nacionalde Estadistica,Geografla e Informdtica or
Statistics and Geography National Institute
Instituto PolitecnicoNacional or National Politechnical Institute
Mexico City Metropolitan Area
PartidoAcci6n Nacional or National Action Party
Plan Nacionalde Desarrollo2000-2006 or National Development

CETRAM
CNOP

COMETAH
COMETRAVI

CROC
CTM
DF

EM
GOGDF

HNC
IMECAS
INEGI
IPN

MCMA
PAN
PND

Plan 2000-2006
PNDUOT

POZMVM

.

ProgramaNacionalde Desarrollo Urbano y Ordenaci6ndel
Territorio 2001-2006 or Urban Development and Territorial
Planning National Program 2001-2006
Plan de Ordenamientode la Zona Metropolitanadel Valle de
Mexico or M6xico City Metropolitan Area Structuring Plan
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Table A 1 MCMA Acronyms

Mexican Acronyms
PRD

PRI
SC-EM

SCT
SCT-EM
SE
SEDESOL
SEDUOP
SEDUVI
SEMARNAT
SETRAVI

Partidode la Revoluci6n Democrcdtica or Democratic Revolution
Party
PartidoRevolucionario Institucionalor Institutional Revolutionary
Party
Secretariade Comunicaciones or Secretariat of Communications
Secretariade Comunicacionesy Transportes or Secretariat of
Communications and Transport
Secretariade Comunicacionesy Transportes or Secretariat of
Communications and Transport
Secretariade Ecologia or Secretariat of Ecology
Secretariade DesarrolloSocial or Secretariat of Social
Development
Secretariade Desarrollo Urbanoy Obras Publicas or Secretariat of
Urban Development and Public Works
Secretariade DesarrolloUrbanoy Vivienda or Secretariat of Urban
Development and Housing
Secretariadel Medio Ambiente y Recursos Naturales or Secretariat
of Environment and Natural Resources
Secretariade Transportey Vialidador Secretariat of Traffic and
Transportation
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Table A 2 General Acronyms

APTS
ATIS
ATMS
AVCS
BRT

CAA
CALTRANS
CATS
CCAA
CET

CLIOS
CMTC
CONAMA
CRA
DLR

ECOTAM
EMPLASA

EMTU/SP
EMURB
FHWA
FUMEFI

GDP
GIS
GLA
HOV
IDB
IDOT

IGAs
ISTEA
ITS

LRTP
LTCC
MINVU

MIT

General Acronyms
Advanced Public Transportation Systems
Advanced Transportation Information Systems
Advanced Transportation Management Systems
Advanced Vehicle Control Systems
Bus Rapid Transit
Clean Air Act
California Department of Transportation
Chicago Area Transportation Study
California Clean Air Act
Compania de Engenhariade Trafego or Traffic Engineering Agency
Complex Large-Scale Integrated Open Systems
Compania Municipal de Transportes Colectivos or Municipal Company of
Transport
Comisi6n Nacionaldel Medio Ambiente or Environmental National
Commission
Comprehensive Regional Architecture
Docklands Light Railway
Ente para la Regulaci6n del Transporteen el Area Metropolitanaor
Metropolitan Area Transportation Regulation Entity
EmpresaPaulistade Planejamento Metropolitanoor Sao Paulo
Metropolitan Planning Company
Empresa Metropolitanade Transportes Urbanos de Sao Paulo or Sao
Paulo Metropolitan Public Transport Agency
Empresa Municipal de Urbanizacaoor Municipal Agency of Urbanization
Federal Highway Administration
Fundo Metropolitanode Financiamientode Investimentos or Metropolitan
Investments Financing Fund
Gross Domestic Product
Geographic Information Systems
Greater London Authority
High-occupancy vehicle
Inter-American Development Bank
Illinois Department of Transportation
Interagency agreements
Intermodal Surface Transportation Efficiency Act
Intelligent Transportation Systems
Long-Range Transportation Plan
London's Traffic Control Center
Ministerio de Vivienda y Desarrollo Urbano or Ministry of Housing and
Urban Development
Massachusetts Institute of Technology
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Table A 2 General Acronyms

MOPTT
MOUs
MPO
MRBC

NAFTA
ORIP
OWPs
PITU
PITU-2020
ReS/SITE

RLTS
RMA
ROA
RPA
RSA
RSTP
RTPAs

RTPs
SAM-PD
SECTRA
SEMPLA
SMT
SPMA
SPtrans

STM
TCM
TEA-21
TfL
TIP
TLRN
TMC
TOC
VMS
WB

General Acronyms
Ministerio de Obras Publicas, Transportesy Telecomunicaciones or
Ministry of Public Works, Transportation, and Telecommunications
Memorandums of Understanding
Metropolitan Planning Organization
Mesa Regional Bogotd-Cundinamarcaor Regional Board BogotaCundinamarca
North American Free Trade Agreement
Office of Regional and Interagency Planning
Overall Working Programs
ProgramaIntegradode Transportes Urbanos or Integrated Urban
Transportation Plan
Plano Integrado dos Transportes Urbanospara 2020 (Integrated Urban
Transportation Plan 2020)
Regional Strategies for the Sustainable Intermodal Transportation
Enterprise
Regional Land Transport Strategy
Resource Management Act
Regional Operations Architecture
Regional Planning Architecture
Regional Service Architecture
Regional Strategic Transportation Planning
Regional Transportation Planning Agencies
Regional Transportation Plans
Stakeholder Assisted Modeling and Policy Design
Comision Interministerialde Planeaci6ndel Transporteor
Transportation Planning Inter-Ministry Commission
SecretariaMunicipal de Planejamento or Secretariat of Municipal
Planning
SecretariaMunicipal de Transportesor Secretariat of Municipal
Transportation
Sao Paulo Metropolitan Area
Sao Paulo Transportes or Transport of Sao Paulo
Secretariade Transportes Metropolitanos or Secretariat of Metropolitan
Transportation
Transportation Control Measures
Transportation Equity Act for the 21 'Century
Transport for London
Transportation Improvement Plan
Transport for London Road Network
Traffic Management Center
Transportation Operation Center
Variable Message Signals
World Bank
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